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Abstract Volume V — Terrebonne Basin Barrier Shoreline Restoration

Integrated Feasibility Study and Final Environmental Impact Statement
for the
Terrebonne Basin Barrier Shoreline Restoration

LEAD AGENCY: United States Army Corps of Engineers — Mississippi Valley
Division, New Orleans District

ABSTRACT: The United States Army Corps of Engineers (USACE), New Orleans
District (CEMVN), proposes to restore approximately 1,272 acres of dune,
supratidal, and intertidal habitat on the Terrebonne Basin Barrier Shoreline.
Without action, this critical geomorphic feature that isolates the Terrebonne Basin
estuaries from the Gulf of Mexico will continue to degrade, existing breaches will
widen and new breaches will form, and portions of the Study Area will disappear in
the near-term. Six alternative plans, including the No Action plan, were developed
and evaluated as the Final Array. Alternative 5 (Raccoon with Terminal Groin
(Plan E) / Whiskey (Plan C) / Trinity (Plan C) / and Timbalier (Plan E)) was selected
as the National Ecosystem Restoration (NER) Plan because it is a Best Buy plan
that fulfills the planning objectives of the Study. The alternative increases the
longevity of the geomorphologic form and ecologic function of the four islands in the
Terrebonne Basin barrier system by creating a total of 472 acres of dune habitat,
4320 acres of supratidal habitat, and 1048 acres of intertidal habitat immediately
after construction. However, the NER Plan cannot be constructed within the
maximum project cost as authorized by Water Resources Development Act (WRDA)
2007 and modified according to section 902 of WRDA 1986, as amended. Therefore,
Whiskey Plan C, a subset of the NER Plan, was selected as the first component of
construction. The USACE will seek additional authorization in order to construct
additional increments of the NER Plan. Immediately after construction (Target
Year 1), the first component of construction will add 469 acres of habitat (dune,
supratidal, and intertidal) to the existing island footprint, increasing the size of the
island to 1,272 acres. The fully funded cost of the Whiskey Plan C is approximately
$119,000,000, without renourishment. The two renourishment cycles will cost an
additional $341,000,000. However, renourishment is considered an operation and
maintenance cost that will be fully-funded by the non-Federal sponsor and does not
count toward the maximum project cost of $189,900,000 as authorized by WRDA
2007 and modified according to section 902 of WRDA 1986.

Comments: Please send comments or questions on this Final Environmental
Impact Statement (FEIS) to the United States Army Corps of Engineers, New
Orleans District, Attention: William P. Klein, Jr., P.O. Box 60267, New Orleans,
Louisiana 70160-0267. Telephone: (504) 862-2540; FAX: (504) 862-2088. The
official closing date for receipt of comments will be 30 days from the date
on which the Notice of Availability of the FEIS appeared in the Federal

Register.
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EXECUTIVE SUMMARY
ES1 Summary Introduction and Study Information

The United Sates Army Corps of Engineers (USACE), Mississippi Valley Division,
New Orleans District (CEMVN), proposes to restore approximately 1,272 acres of
dune, supratidal, and intertidal habitat on the Terrebonne Basin Barrier Shoreline
in lower Terrebonne and Lafourche Parishes, Louisiana. The Terrebonne Basin
Barrier Shoreline is comprised of two barrier island reaches: the Isles Dernieres and
the Timbalier Islands.

The Isles Dernieres reach includes Raccoon, Whiskey, Trinity, East, and Wine
Islands. The Timbalier Island reach includes Timbalier and East Timbalier
Islands. These barrier islands have undergone significant reductions in size due to a
number of natural processes and human actions including lack of sediment, storm-
induced erosion and breaching, subsidence, sea level rise and hydrologic
modifications such as navigation and oil and gas canals. These habitat losses have
had a direct adverse impact on wildlife and fisheries resources including threatened
and endangered species. Loss of the barrier island habitat also leaves the fragile
saline, brackish, and fresh marshes in the upper reaches of the Terrebonne Basin
more vulnerable to the high energy marine coastal processes which have
exacerbated wetland loss in these areas. The barrier islands also protect oil and gas
infrastructure investments including hundreds of wells and pipelines which are of
regional and national importance. Furthermore, numerical modeling has
demonstrated that the barrier islands reduce storm surges which can mitigate the
damage associated with tropical storms on human populations and infrastructure in
Terrebonne and Lafourche Parishes.

Without action, these critical geomorphic features that isolate the Terrebonne Basin
estuaries from the Gulf of Mexico will continue to degrade, existing breaches will
widen and new breaches will form, and portions of the Study Area will disappear in
the near-term. Raccoon, Whiskey, Trinity, East, and Wine Island are expected to
completely disappear by 2052 if no action is taken. By 2062, Timbalier and East
Timbalier will only have 6 acres of subaerial habitat left.

ES 2 Need for, and Objectives of Action *

Ecosystem restoration is one of the primary missions of the USACE Civil Works
program. The USACE objective in ecosystem restoration planning is to contribute to
National Ecosystem Restoration (NER) Plan. Contributions to national ecosystem
restoration (NER outputs) are increases in the net quantity and/or quality of
desired ecosystem resources. Measurement of the NER Plan is based on changes in
ecological resource quality as a function of improvement in habitat quality and/or

FEIS WRDA 2007 Section 7006(e)(3) October 2010
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quantity and expressed quantitatively in physical units or indexes. These net
changes are measured in the planning area and in the rest of the Nation.

Louisiana contains one of the largest expanses of coastal wetlands in the contiguous
United States and accounts for 90% of the total coastal marsh loss occurring in the
nation. The Terrebonne Basin Barrier Shoreline Restoration (TBBSR) Study Area
1s an essential ecosystem since it includes wetland habitats, essential fish habitat,
and has high fish and wildlife values. The barrier islands protect the interior
coastal wetlands, which also have high fish and wildlife value as well as great
economic value as commercial and recreational fisheries. These ecosystems provide
habitat for migratory birds, wildlife, finfish, shellfish, and other aquatic organisms
including threatened or endangered species. Port Fourchon, located just east of the
Study Area handles approximately 18% of the nation’s oil supply and is the land
base for the Louisiana Offshore Oil Port (LOOP). LOOP handles approximately
15% of the nation’s foreign oil imports and is connected to 50% of the United States
refinery capacity. The estuaries landward of the Terrebonne Basin Barrier
Shoreline are productive oyster habitat and have traditionally supported important
fisheries. The restoration of these barrier shorelines will protect these national
assets from further degradation.

For the Louisiana Coastal Area (LCA) 2004 Study, two tiers of planning objectives
were established — hydrogeomorphic and ecosystem objectives. The
hydrogeomorphic objectives were:

e LEstablish dynamic salinity gradients that reflect natural cycles of
freshwater availability and marine forcing.

e Increase sediment input from sources outside estuarine basins, and
manage existing wetlands and rebuild marsh substrate.

e Maintain or establish natural landscape features and hydrologic processes
that are critical to sustainable ecosystem structure and function.

The ecosystem objectives were:
e  Sustain productive and diverse fish and wildlife habitats.

e  Reduce nutrient delivery to the Continental shelf by routing Mississippi
river waters through estuarine basins while minimizing potential adverse
effects.

The LCA TBBSR Study objectives are a localized and project specific delineation of
the LCA objectives. The Terrebonne Basin barrier shoreline is a unique ecosystem
that helps to maintain the integrity of the gulf shoreline and protects the interior
coast from further degradation. Aside from supporting coastal habitats, the coastal
barrier chains in Louisiana are the first line of defense for protecting wetlands,
inland bays, and mainland regions from direct effects of wind, waves, and storms.
The barrier systems serve multiple defensive purposes to:

e Reduce coastal flooding during periods of storm surge.

FEIS WRDA 2007 Section 7006(e)(3) October 2010
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e Prevent direct ocean wave attack, which would accelerate rates of erosion
and degradation of marshes and other wetlands; and

e Help maintain gradients between saline and freshwater, thereby
preserving estuarine systems.

Natural processes and human actions, such as the construction of oil field canals
and the containment of waterways, have threatened the long-term viability of the
Study Area. These processes and activities have caused significant adverse impacts
to the Terrebonne Basin barrier island shoreline, resulting in extensive barrier
island habitat loss and ecosystem degradation (USACE, 2004). Based on the
function of these barrier islands and problems identified for the Terrebonne islands
during this study, the following planning objectives were developed to assist the
development and evaluation of alternative plans.

e Provide an expanded footprint of minimized barrier island sections to
provide the geomorphic form and ecologic function of the Terrebonne
Basin barrier island, reducing volume loss within the LCA TBBSR Study
Area below the historic average (1880 through 2005)

e Restore and improve various barrier island habitats that provide essential
habitats for fish, migratory birds, and other terrestrial and aquatic
species, mimicking, as closely as possible, conditions which would occur
naturally in the area for the 50 year period of analysis.

e Increase sediment input to supplement longshore sediment transport
processes along the gulf shoreline by mechanically introducing compatible
sediment, and increasing the ability of the restored area to continue to
function and provide habitat for the 50 year period of analysis with
minimum continuing intervention.

ES 3 Alternatives *

An initial list of measures was developed including 19 hard structural measures
(i.e. revetments, groins, canal plugs, etc.) and 12 soft-structural measures (i.e. dune
restoration, marsh creation, herbivore control, etc). Qualitative screening of these
measures resulted in the elimination of 15 measures and the retention of 16
measures to be carried forward for a more detailed evaluation in the second level of
screening. These management measures were determined to be consistent with
specific USACE policies for ecosystem restoration, and Federal laws, regulations,
and Executive Orders.

The second level screening effort built on the initial screening process, with an
emphasis on the combinations of measures that could be used to meet the specific
objectives of the Study. As a result of the second level of screening, it was
determined that a combination of beach, dune, and marsh restoration measures
would be needed to achieve the primary objective of restoring geomorphic form and
ecologic function. This screening process resulted in the elimination of seven
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additional measures. The beach, dune, and marsh components, as well as the
measures that could provide supplemental benefits were carried forward.

The final screening effort, which built upon the second level screening process,
evaluated the use of supplementary measures including sand fences, vegetative
planning, herbivory control, breakwaters, terminal groins, and continuous
revetments that would complement the beach, dune, and marsh measures. These
measures were evaluated on an island-by-island basis.

After screening of the measures, five restoration plans, each consisting of a beach,
dune, and marsh component, were developed for the seven islands. The plans were
denoted as Plans A through E:

Plan A — No-Action Alternative

Plan B — Minimum Design Plan

Plan C — Minimum Design Plan plus 5 years of advanced fill
Plan D — Minimum Design Plan plus 10 years of advanced fill
Plan E — Minimum Design Plan plus 25 years of advanced fill

Various combinations of islands, restoration plans (Plans A through E) and
supplementary measures (breakwaters, terminal groins, etc.) were evaluated to
determine the best combinations of features (i.e. alternatives) that would meet the
planning objectives and that would be consistent with the 2004 LCA Study and
2007 WRDA authorization. Through an iterative process of plan formulation and
screening, six alternatives were originally recommended for inclusion in the Final
Array of Alternatives. Each alternative is described below.

Alternative 1

Alternative 1, which 1s the No-Action Alternative, assumes there would be no future
barrier island restoration within the Study Area. The barrier islands will continue
to be subjected to the factors and processes that are contributing to the loss of the
Timbalier and Isles Dernieres barrier island reaches and will result in a direct loss
of the barrier islands to open water. By 2062, Timbalier and East Timbalier will
only have 6 acres of subaerial habitat left. All other islands in the reach will have
disappeared within the 50-year period of analysis.

Alternative 2

Alternative 2 includes the restoration of Timbalier Island to its minimal
geomorphologic form and ecologic function along with 25 years of advanced fill.
Approximately 2,630 acres would be restored for Alternative 2.

FEIS WRDA 2007 Section 7006(e)(3) October 2010
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Alternative 3

Alternative 3 1includes the restoration of Whiskey Island to its minimal
geomorphologic form and ecologic function along with five (5) years of advanced fill
combined with restoration of Timbalier Island to its minimal geomorphologic form
and ecologic function along with twenty-five (25) years of advanced fill.
Approximately 3,902 acres would be restored for Alternative 3.

Alternative 4

Alternative 4 includes the restoration of Whiskey and Trinity Islands to their
minimal geomorphologic form and ecologic function along with five (5) years of
advanced fill combined with restoration of Timbalier Island to its minimal
geomorphologic form and ecologic function along with twenty-five (25) years of
advanced fill. Approximately 5,051 acres would be restored for Alternative 4.

Alternative 5 (NER Plan)

Alternative 5 (NER Plan) includes the restoration of Raccoon Island to its minimal
geomorphologic form and ecologic function along with twenty-five (25) years of
advanced fill and construction of a terminal groin. This plan also includes
restoration of Whiskey and Trinity Islands to their minimal geomorphologic form
and ecologic function along with five (5) years of advanced fill and restoration of
Timbalier Island to its minimal geomorphologic form and ecologic function along
with twenty-five (25) years of advanced fill. Approximately 5,840 acres would be
restored for Alternative 5 (NER Plan).

Alternative 11

Alternative 11 includes the restoration of Whiskey Island to its minimal
geomorphologic form and ecologic function along with five (5) years of advanced fill.
Approximately 1,272 acres would be restored for Alternative 11.

ES 4 Affected Environment *

The Study Area includes the Isles Dernieres and Timbalier Island reaches located
in Terrebonne and Lafourche Parishes, Louisiana. These barrier islands define the
southern boundary of the Terrebonne Basin and separate the shallow estuarine
bays and saline marshes from the Gulf of Mexico.

Isles Dernieres

The Isles Dernieres reach is approximately 22 miles long and extends from Caillou
Bay east to Wine Island Pass. Raccoon Island, Whiskey Island, Trinity Island, East
Island, and Wine Island, the primary islands that comprise the Isles Dernieres
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barrier island reach, are backed by Bay Blanc, Bay Round, Caillou Bay, and
Terrebonne Bay, and bordered by the Gulf of Mexico on the seaward side. The
islands range from approximately 0.1 to 1.2 miles wide and are typically composed
of a thin sand cap over a thick mud platform. Elevations are generally low and the
islands are frequently overwashed.

Timbalier Islands

The Timbalier reach is comprised of Timbalier Island and East Timbalier Island.
Timbalier and East Timbalier islands are on the western edge of the Lafourche
barrier shoreline and are located about 60 miles southwest of New Orleans,
Louisiana. This barrier island shoreline is approximately 20 miles long and backed
by Terrebonne and Timbalier Bay to the north and delimited by Raccoon Pass to the
east and Cat Island Pass to the west. The islands range from 0.1 to 0.6 miles wide,
with low elevations. The Timbalier Islands support onshore and offshore oil and gas
development and production. Oil and gas production facilities are prevalent in the
East Timbalier Islands, while only a few scattered facilities are present along
Timbalier Island. Oil and gas canals are present on both islands.

The 1mpacts of the Deepwater Horizon oil spill on coastal Louisiana are uncertain
at this time (October 2010). This spill could potentially adversely impact factors
such as changes to existing or baseline conditions.

ES 5 Environmental Consequences *

Six alternative plans (including the No Action Alternative) were carried forward for
detailed analysis based on the results of a cost effectiveness/incremental cost
analysis (CE/ICA). Potential environmental consequences of implementing these
alternatives were compared to the No-Action Alternative (Future Without Project
Conditions). These alternatives were evaluated in terms of potential direct, indirect,
and cumulative impacts to soils, hydrology, water quality and salinity, air quality,
noise, vegetation resources, wildlife and habitat, aquatic resources, fisheries,
essential fish habitat, threatened and endangered species, cultural resources,
aesthetics, recreation, socioeconomics and human resources, and hazardous, toxic,
and radioactive wastes. The following alternatives were evaluated:

. Alternative 1: No Action Alternative

e Alternative 2: Timbalier (Plan E) would restore a net total of 1100 average
annual habitat units (AAHUs).

e Alternative 3: Whiskey (Plan C) / Timbalier (Plan E) would restore a net
total of 1,778 AAHUs.

e Alternative 4: Whiskey (Plan C) / Trinity (Plan C) / Timbalier (Plan E)
would restore a net total of 2,406 AAHUs.
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e Alternative 5 (NER Plan): Raccoon with TG (Plan E) / Whiskey (Plan C) /
Trinity (Plan C) / Timbalier (Plan E) would restore a net total of 2,883
AAHUs.

e Alternative 11: Whiskey (Plan C) would restore a net total of 678 AAHUs.

The impacts of the Deepwater Horizon oil spill on coastal Louisiana are uncertain
at this time (October 2010). This spill could potentially adversely impact factors
such as changes to Future Without and Future With Project conditions.

ES 6 Public Involvement *

The USACE published a notice of intent to prepare a Supplemental Environmental
Impact Statement (SEIS) for the LCA TBBSR Study in the Federal Register on
December 22, 2008. A public scoping meeting was held on February 10, 2009, in
Houma, Louisiana. A Scoping Report was prepared that compiled comments
received during the meeting as well as written comments submitted during the
comment period.

In addition to the Scoping Meeting, Study updates were provided to the Terrebonne
Parish Coastal Zone Committee and Restore or Retreat, a local non-governmental
coastal advocacy group.

ES 7 Coordination and Compliance *

Following completion of the Final Integrated Feasibility Study and Final
Environmental Impact Statement (FEIS), the Assistant Secretary of the Army for
Civil Works will issue a Record of Decision (ROD) concerning the proposed action.
Full compliance with statutory authorities will be accomplished upon review of the
Final Integrated Feasibility Study (FEIS) by appropriate agencies and the public
and the signing of the ROD, in compliance with the National Environmental Policy
Act (NEPA). The USACE has coordinated with the U.S. Fish and Wildlife Service,
National Marine Fisheries Service and the Louisiana Department of Wildlife and
Fisheries (LDWF) as per the Fish and Wildlife Coordination Act. A coordination act
letter report has been received and the comments incorporated into the Integrated
Feasibility Study and Final Environmental Impact Statement.

ES 8 Areas of Controversy and Unresolved Issues

An area of controversy that exists is the cost-effectiveness of hardened structures,
most notably, rock breakwaters and revetments, in achieving the Study goals.
These measures are supported by the local Parish Government as well as groups
and individuals in the scientific community. Additionally, because the first
component of construction does not stop the problems that cause coastal erosion,
there is concern that it is not sustainable.

FEIS WRDA 2007 Section 7006(e)(3) October 2010
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The impacts of the Deepwater Horizon oil spill on coastal Louisiana are uncertain
at this time (October 2010). The impacts of the oil spill as well as the various
emergency actions taken to address oil spill impacts (e.g., use of oil dispersants,
creation of sand berms, use of Hesco baskets, rip-rap, sheet piling and other actions)
could potentially impact USACE water resources projects and studies within the
Louisiana coastal area, including the LCA TBBSR Study. Potential impacts could
include factors such as changes to existing, Future Without, and Future With
Project conditions, as well as increased project costs and implementation delays.
The USACE will continue to monitor and closely coordinate with other Federal and
State resource agencies and local sponsors in determining how to best address any
potential problems associated with the oil spill that may adversely impact Study
implementation. Supplemental planning and environmental documentation may be
required as information becomes available. If at any time petroleum or crude oil is
discovered on Study lands, all efforts will be taken to seek clean up by the
responsible parties, pursuant to the Oil Pollution Act of 1990 (33 U.S.C. 2701 et

seq.).
ES 9 Conclusions and Recommendations *

The NER Plan was selected because it represents a system-wide and cost-effective
approach of restoring as many islands within the Terrebonne Basin barrier system
which can be constructed with available sediment sources. A renourishment plan
was also developed for the island to maintain their geomorphologic form and
ecologic function throughout the 50-year period of analysis.

Alternative 5 (Raccoon with Terminal Groin (Plan E) / Whiskey (Plan C) / Trinity
(Plan C) / and Timbalier (Plan E)) was selected as the NER Plan because it is a Best
Buy plan that fulfills the planning objectives of this study. Best Buy plans are the
most efficient plans because they provide the greatest increase in output for the
least increase in costs. The alternative restores the geomorphologic form and
ecologic function of the four islands in the Terrebonne Basin barrier system.
Immediately after construction (Target Year [TY] 1), the NER Plan will add 3,283
acres of habitat (dune, supratidal, and intertidal) to the existing island footprints of
Raccoon, Whiskey, Trinity, and Timbalier Islands, increasing the total size of the
islands to 5,840 acres. This includes approximately 472 acres of dune, 4,320 acres
of supratidal habitat, and 1,048 acres of intertidal habitat. The NER Plan will
require approximately 27.3 mcy of beach material and 18.7 mcy of marsh material
for initial construction. This material will be dredged from a number of offshore
borrow areas designated as South Pelto, Whiskey 3, New Cut, Raccoon, and Ship
Shoal.

The creation of dune, supratidal, and intertidal habitats will provide essential
habitats for fish, migratory birds, and other terrestrial and aquatic species.
Furthermore, by using the proposed borrow areas, the project would increase
sediment input to supplement longshore sediment transport processes along the
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gulf shoreline by mechanically introducing compatible sediment, and increasing the
ability of the restored area to continue to function and provide habitat with
minimum continuing intervention. Sediment placed on Trinity Island would
eventually be transported to Whiskey Island and Raccoon Island as the sediment
moves westward through the system. Raccoon Island would also receive sediment
directly from Whiskey Island.

The NER Plan was also selected because it protects existing critical habitat on
Raccoon and Whiskey Islands. Raccoon Plan E and Whiskey Plan C were designed
to avoid approximately 58 and 286 acres of existing mangroves on the islands,
respectively. This was done in order to minimize the ecologic impact during
construction. Since these two islands are considered to be valuable wildlife habitats
(Isles Dernieres Barrier Islands Wildlife Refuge) and the LDWF is reestablishing a
pelican rookery on Whiskey Island, maintaining adequate areas of healthy beach,
dune, and marsh is particularly important. Raccoon, Whiskey, Trinity, and
Timbalier are also a critical habitat for endangered species including the piping
plover and are a valuable stopover habitat for migratory birds.

In addition to protecting and maintaining precious ecological benefits, the NER
Plan protects existing State investments on the island. For example, Whiskey Plan
C was designed to complement TE-50, which is an existing Coastal Wetlands
Planning, Protection and Restoration Act (CWPPRA) project that was constructed
in 2009. TE-50 created approximately 316 acres of intertidal back-barrier marsh
between the two existing mangrove stands. Restoration of the beach and dune
gulfward of TE-50 will supplement the existing CWPPRA investment.

Raccoon Plan E was designed to complement two separate CWPPRA projects, TE-29
and TE-48. The TE-29 project, which was completed in July 1997, included the
construction of eight segmented breakwaters along the eastern end of the island.
The TE-48 project consists of two phases. Phase A, which included the construction
of eight additional segmented breakwaters and a terminal groin on the eastern end
of the island, was completed in September of 2005. Phase B, which is currently in
the pre-construction phase, will include the construction of a 53-acre marsh along
the backside of the island. The resilience of Raccoon Island Plan E is partially due
to the existing breakwaters from both CWPPRA projects. The plan will help
protected the marsh that will be constructed as part of TE-48.

The mangrove stands and CWPPRA projects on Raccoon and Whiskey Island can be
avoided without undermining the project because they are the only areas of
sufficient elevation to complement the design template and to contribute to the
geomorphologic form and ecologic function of the islands. Avoidance of other
pockets of existing habitat could potentially undermine the project by providing
“weak spots” in the template. These areas could be more susceptible to breaching
and could accelerate erosion. Therefore, the remaining 124 acres of habitat on
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Raccoon Island and 201 acres on Whiskey Island will be covered with fill material
during construction of the template. Existing habitat on Trinity and Timbalier
Islands can not be avoided without undermining the project. Therefore, the entire
footprints of the islands (564 acres on Trinity and 955 acres on Timbalier) will be
covered with fill material, but will be restored through the vegetative planting
efforts following construction.

Raccoon Island will be renourished at TY30 by adding adequate sediment such that
the dune and supratidal beach acres would be equivalent to that of a newly
constructed Plan B template. Whiskey Island will require two renourishment
intervals. The first will occur at TY20 and will include the addition of the same
amount of dune and supratidal beach habitat that was originally created in TY1.
The second renourishment interval will occur at TY40 and will include the addition
of the same amount of dune and supratidal beach habitat needed to construct a
Plan B template. Trinity Island will be renourished at TY25 by adding the same
amount of dune and supratidal beach habitat that was originally added in TY1.
Timbalier Island will be renourished at TY30 by adding adequate sediment such
that the dune and supratidal beach habitat acres would be equivalent to the acres of
a newly constructed Plan B template.

However, the NER Plan cannot be constructed within the maximum project cost as
authorized by WRDA 2007 and modified according to section 902 of WRDA 1986, as
amended. Therefore, a subset of the NER Plan was selected as the first component
of construction. The first component of construction represents an implementable
and separable element of the NER Plan, is cost-effective, and within the cost and
scope of the current authorization. The USACE will seek additional authorization
in order to construct additional increments of the NER Plan. Due to the highly
variable nature of the coastal processes within the Terrebonne Basin and the
limitations of modeling barrier island restoration performance and response to
structures with the modeling program completed in this study, it is recommended
that combined wave and current modeling be conducted in the preconstruction,
engineering, and design (PED) phase on a system-wide level to support the NER
Plan.

In order to determine the first component of construction from the NER Plan, the
PDT performed additional cost refinements on each island in the NER Plan. These
analyses determined that Trinity Island Plan C and Whiskey Island Plan C were
the only islands plans that could be constructed within the maximum project cost as
authorized by WRDA 2007 and modified according to section 902 of WRDA 1986, as
amended. Previous CE/ICA analysis revealed that both islands plans, when
analyzed separately, were cost-effective. The plans also proved to be cost-effective
when analyzed as a separate alternative (Alternatives 11 and 12) in the final array.

The barrier islands provide a critical component of the estuary structure, and are
the first line of defense against marine and weather influences. Whiskey Island is

FEIS WRDA 2007 Section 7006(e)(3) October 2010
ES-10



Executive Summary Volume V — Terrebonne Basin Barrier Shoreline Restoration

the closest of the seven barrier islands to the critical marsh habitat located in the
southern-most portion of Terrebonne Parish. If the island were to disappear, the
marsh habitat on the mainland would be susceptible to the direct impacts of
tropical storms and hurricanes.

Although Whiskey Plan C provides slightly fewer Average Annual Habitat Units
(AAHUs) than Trinity Island Plan C (379 net AAHUs vs. 387 net AAHUs), it was
selected as the first component of construction due to a number of qualitative
benefits provided by the plan. Whiskey Plan C was designed to avoid
approximately 286 acres of existing mangroves on the island in order to minimize
the ecologic impact during construction. Since the island is considered a valuable
wildlife habitat and the Louisiana Department of Wildlife and Fisheries (LDWF) is
reestablishing a pelican rookery on the island, maintaining adequate areas of
healthy beach, dune, and marsh i1s particularly important. The island i1s also a
critical habitat for threatened species including the piping plover and is a valuable
stopover habitat for migratory birds. Furthermore, Whiskey Plan C was designed
to complement TE-50, which is an existing CWPPRA project that was constructed in
2009. TE-50 created approximately 316 acres of intertidal back-barrier marsh
between the two existing mangrove stands. Restoration of the beach and dune
gulfward of TE-50 will help to protect the existing CWPPRA project. Raccoon
Island, which also contains a rare mangrove habitat and is an important rookery,
will benefit from increased sediment deposition as the longshore sediment transport
moves some of the sediment from Whiskey Island westward to Raccoon Island.
Table ES-1 shows a comparison of the NER Plan and first component of
construction alternatives.

Table ES-1: LCA TBBSR Study: Comparison of NER Plan and First
Component of Construction

Alt. 11

(First Component Alt. 5

of Construction) (NER Plan)
Net AAHUs 678 2,883
Cost-effective (Yes/No/Best Buy) Yes Best Buy
$Annualized Cost/AAHU * $10,740 $10,100
Project First Cost** $113,000,000 $647,000,000
Federal Share Cost Total $74,000,000 $421,000,000
Non-Federal Share Cost Total $40,000,000 $226,000,000
Authorized Cost in WRDA Title VII, Section $124,600,000
7006 (e)(3)(A)
FEIS WRDA 2007 Section 7006(e)(3) October 2010
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Alt. 11
(First Component Alt. 5
of Construction) (NER Plan)
Maximum Cost Limited by Section 902*%** $180,900,000

* Based on preliminary cost estimate, not MCACES cost.
** Includes MCACES costs plus contingency
*** Includes inflation and monitoring and adaptive management costs.

Immediately after construction (TY1), the first component of construction will add
469 acres of habitat (dune, supratidal, and intertidal) to the existing 803-acre island
footprint, increasing the size of the island to 1,272 acres. This includes 65 acres of
dune, 830 acres of supratidal, and 377 acres of intertidal habitat. Components of
the first component of construction:

e Constructed dune to a height of +6.4 ft North American Vertical Datum
(NAVD) 88 with dune crown of 100 ft

e Beach fill to an elevation of +4.2 ft NAVD 88 with a width of approximately
1300 ft on the gulfward side of the dune and a width of 100 ft on the bay side
of the dune.

e Marsh fill Jandward side of the dunes) to an elevation of +2.4 ft NAVD 88.
e Approximately 18,075 ft of sand fencing would be installed

Initial construction of the first component of construction will require 8.3 mcy of
beach material dredged from Ship Shoal and 0.6 mcy of marsh material dredged
from the Whiskey 3 borrow area.

The first component of construction meets the goal of the 2004 LCA Plan to address
critical near-term needs for shoreline restoration for Terrebonne Basin through
simulating historical conditions by enlarging the barrier island (width and dune
crest) and reducing the current number of breaches to ensure the continuing
geomorphic and ecological form and function of the barrier islands. The first
component of construction also meets the USACE Principles and Guidelines of
completeness, effectiveness, efficiency, and acceptability, as well as the
Environmental  Operating  Principles of environmental sustainability,
interdependence, balance and synergy, accountability, knowledge, respect, and
assessing and mitigating cumulative impacts.

A renourishment event will be conducted on Whiskey Island in TY20 and in TY40 in
order to maintain the geomorphic form and ecologic function of the island
throughout the 50-year period of analysis.

The fully funded cost of the first component of construction is approximately
$119,000,000, without renourishment. The two renourishment cycles will cost an
additional $341,000,000. However, renourishment is considered an O&M cost that

FEIS WRDA 2007 Section 7006(e)(3) October 2010
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will be fully-funded by the non-Federal sponsor and does not count toward the
maximum project cost of $180,900,000 as authorized by WRDA 2007 and modified
according to section 902 of WRDA 1986, as amended.

FEIS WRDA 2007 Section 7006(e)(3) October 2010
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1.0 STUDY INFORMATION
1.1 STUDY AUTHORITY

Title VII of the Water Resources Development Act (WRDA) 2007 authorizes the
Louisiana Coastal Area (LCA) ecosystem restoration program. Included within that
authority are requirements for comprehensive coastal restoration planning,
program governance, a Science and Technology Program, a program for the
beneficial use of dredged material, feasibility studies for restoration plans, project
modification investigations, and restoration project construction, in addition to
other program elements. This authorization was recommended by the Chief of
Engineer’s Report, dated January 31, 2005.

Under Section 7006 of WRDA 2007, the LCA program has authority for feasibility-
level reports of six near-term critical restoration features. The excerpt below from
WRDA 2007 outlines the study authority for this report for the LCA Terrebonne
Basin Barrier Shoreline Restoration (TBBSR) Study:

SEC. 7003. LOUISIANA COASTAL AREA.

(a) IN GENERAL.-The Secretary may carry out a program for ecosystem
restoration, Louisiana Coastal Area, Louisiana, substantially in accordance
with the report of the Chief of Engineers, dated January 31, 2005.

SEC. 7006. CONSTRUCTION.

(3) PROJECTS SUBJECT TO REPORTS.—
(A) FEASIBILITY REPORTS.—Not later than December
31, 2008, the Secretary shall submit to Congress feasibility
reports on the following projects referred to in the restoration
plan:
(1) Multipurpose Operation of Houma Navigation
Lock at a total cost of $18,100,000.
(ii) Terrebonne Basin Barrier Shoreline Restoration
at a total cost of $124,600,000.
(iti) Small Diversion at Convent/Blind River at a
total cost of $88,000,000.
(iv) Amite River Diversion Canal Modification at a
total cost of $5,600,000.
(v) Medium Diversion at White’s Ditch at a total
cost of $86,100,000.
(vi) Convey Atchafalaya River Water to Northern
Terrebonne Marshes at a total cost of $221,200,000.
(B) CONSTRUCTION.—The Secretary may carry out the
projects under subparagraph (A) substantially in accordance

FEIS WRDA 2007 Section 7006(e)(3) October 2010
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with the plans and subject to the conditions, recommended

in a final report of the Chief of Engineers if a

favorable report of the Chief is completed by not later than
December 31, 2010.

(4) CONSTRUCTION.—No appropriations shall be made to
construct any project under this subsection if the report under
paragraph (2) or paragraph (3), as the case may be, has not
been approved by resolutions adopted by the Committee.,

This report is an integrated feasibility study and final environmental impact
statement (FEIS) conducted for the LCA TBBSR Study. This report fulfills the
reporting requirement to Congress of Section 7006(e)(3) which directs the Secretary
of the Army to submit feasibility reports on the six projects included in that section
by December 31, 2008 and authorizes implementation of the projects provided a
favorable Chief of Engineers’ Report is completed no later than December 31, 2010.

1.2 PURPOSE AND SCOPE

The purpose of the proposed action is to address the goal of the 2004 LCA Plan;
specifically, to address the critical near-term needs for shoreline restoration in
Terrebonne Basin through simulation of historical conditions, which will be
achieved by enlarging the existing barrier islands (width and dune crest) and
reducing the current number of breaches. Additional objectives include analyzing
the current conditions of the barrier islands, assessing impacts from the hurricanes
of 2005 and 2008, and reaffirming the wvalidity of the findings of the Final
Environmental Impact Statement (FEIS) (USACE, 2004Db).

The Integrated Feasibility Study and FEIS is based on a thorough review of
existing scientific and engineering reports, as well as geospatial, survey, and
geotechnical data. The report provides a description of the planning process used
to 1dentify the National Ecosystem Restoration (NER) Plan and first component of
construction; identifies implementation responsibilities and cost estimates; and
presents a recommendation for construction of the LCA TBBSR Study. Project
planning was of sufficient scope and detail to effectively quantify the impacts of the
NER Plan and first component of construction. The Study considers all reasonable
alternatives including alternatives considered in previous studies, alternatives of
varying widths and configurations of barrier shorelines, consideration of marsh
restoration as a platform for barrier shoreline rollover, and recommendations from
interested parties submitted during scoping, public, and stakeholder meetings.

1.3 STUDY AREA

The Study Area, located in LCA Subprovince 3, provides for the restoration of the
Isles Dernieres and Timbalier Island reaches located in Terrebonne Parish and
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Lafourche Parish, Louisiana. The Study Area is located in the 3rd Congressional
District. The Study Area is shown on Figure 1-1.

1.3.1 Isles Dernieres Reach

The Isles Dernieres Reach represents a barrier island arc approximately 22 miles
long in Terrebonne Parish and extends from Caillou Bay east to Cat Island Pass.
Raccoon Island, Whiskey Island, Trinity Island, East Island, and Wine Island, the
primary islands that comprise the Isles Dernieres barrier island reach, are backed
by Bay Blanc, Bay Round, Caillou Bay, and Terrebonne Bay, and bordered by the
Gulf of Mexico (GOM) on the seaward side. The islands range from approximately
0.1 to 1.2 miles wide and are generally composed of a thin sand cap over a thick
mud platform. Elevations are generally low and the islands are frequently

overwashed (USACE, 2004c).

The Isles Dernieres have been and continue to be an important commercial and
recreational resource for Louisiana and the nation for more than 150 years. The
islands support habitats that are critical to the State’s commercial fishing industry.
Furthermore, the mineral-rich subsurface below Terrebonne Bay, Lake Pelto, and
Timbalier Bay has supported a high concentration of oil and gas wells.

The first major coastal resort in Louisiana was located here and was washed away
by the great hurricane of 1856 (USACE, 2004c). The Isles Dernieres are also the
location of five Coastal Wetland Planning, Protection, and Restoration Act
(CWPPRA) projects. These projects included: Raccoon Island (TE-29), Whiskey
Island (TE-27), Trinity Island (TE-24), East Island (TE-20), and New Cut (TE-37).

1.3.2 Timbalier Reach

The Timbalier Reach is comprised of Timbalier Island and East Timbalier Island.
The two islands are on the western edge of the Lafourche barrier shoreline and are
located about 60 miles southwest of New Orleans, Louisiana (Figure 1-1). This
barrier island shoreline is approximately 20 miles long and backed by Terrebonne
and Timbalier Bay to the north and delimited by Raccoon Pass to the east and Cat
Island Pass to the west. The islands range from 0.1 to 0.6 miles wide and have low
elevations. The Timbalier Islands support onshore and offshore oil and gas
development and production. Oil and gas production facilities are prevalent along
East Timbalier Island, while only a few scattered facilities are present along
Timbalier Island. Oil and gas canals are present on both islands (USACE, 2004c).
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Figure 1-1. Terrebonne Basin Barrier Shoreline Restoration Study Area
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1.4 HISTORY OF INVESTIGATION

This study was designed to address general barrier island and estuarine ecosystem
restoration problems and opportunities in the Study Area. Numerous regional and
site-specific investigations of erosion and shoreline loss have been conducted along
the Terrebonne Basin barrier island chains. Five of the most comprehensive studies
conducted are listed below:

) Coast 2050 Plan: Toward a Sustainable Coastal Louisiana (LDNR, 1989);
o LCA, Louisiana Ecosystem Restoration Study (USACE, 2004a);

e  Louisiana Coastal Protection and Restoration (LACPR) Final Technical Report
(USACE, 2009);

o Ecosystem Restoration and Hurricane Protection in Louisiana (CPRA, 2007);
and

. Evaluation and Recommendation of the Barrier Shoreline Feasibility Study (T.
Baker Smith, 1997).

These comprehensive planning studies are discussed below. Planning for this Study
utilized data from these reports and alternative plans were formulated in
coordination with these plans.

1.5 PRIOR STUDIES, REPORTS, AND EXISTING PROJECTS

A number of prior water resources development efforts are relevant to the LCA
Program. Restoration feature type and location, engineering design, construction
techniques, and performance metrics from these prior efforts have been assessed
and are being considered throughout the project plan formulation process. Table 1-
1 lists these efforts and denotes how each is relevant to the LCA TBBSR Study.

FEIS WRDA 2007 Section 7006(e)(3) October 2010
1-5



Study Information Volume V — Terrebonne Basin Barrier Shoreline Restoration

Table 1-1. Relevance of Prior Studies, Reports, Programs, and Water
Projects to the LCA TBBSR Study

Relevance to Terrebonne
Basin Barrier Shoreline
Restoration
Prior Studies, Reports, Programs, and Water % o '_'E
. 3 5 = | 3%
Projects = o L = O 9 o
2 15 s 5 = S &
(=] - o v 3 =~
wn B2 c Q w j: 17}
3 2 |ZE8 ®§
& g #e &5
A (&) 15
14)]
Comprehensive Planning Studies
Coast 2050 Plan, 1999 X X X X
Louisiana Coastal Area (LCA), Louisiana Ecosystem
X X X X
Restoration Study, 2004
Louisiana’s Comprehensive Master Plan for a Sustainable
X X X X
Coast, 2010
Louisiana Coastal Protection and Restoration (LACPR) X X X
Technical Plan, 2009
Ecosystem Restoration and Hurricane Protection in
X X X X
Louisiana (CPRA), 2007
Barrier Island Plan, Evaluation and Recommendation of
the Barrier Shoreline Feasibility Study, T. Baker Smith, X X X X
1997
Prior Studies, Reports and Water Projects
CWPPRA TE-18, Timbalier Island Planting
X X X X
Demonstration, NRCS, Completed 1996
CWPPRA TE-20, Isles Dernieres Restoration of East
X X X X
Island, EPA, Completed 1999
CWPPRA TE-24, Isles Dernieres Restoration of Trinity
X X X X
Island, EPA, Completed 1999
CWPPRA TE-25, East Timbalier Island Sediment
X X X X
Restoration, Phase 1, NMFS, Completed 2000
CWPPRA TE-30, East Timbalier Island Sediment
X X X X
Restoration, Phase 2, NMFS, Completed 2000
CWPPRA TE-27, Whiskey Island Restoration, EPA, X X X
Completed 2000
CWPPRA TE-29, Raccoon Island Breakwater X X X
Demonstration, NRCS, Completed 1997
CWPPRA TE-37, New Cut Dune and Marsh Restoration, X X X X
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Relevance to Terrebonne
Basin Barrier Shoreline
Restoration
Prior Studies, Reports, Programs, and Water 5, = T&
. 3 5 = 0| 3%
Projects = =1 L = O R o
] 3 T B8 = S =
(=] - o v B 5 =
w0 B2 ® QO w j_-; w
s 2 |ZE8| 2§
& 5 he| &5
A &} ﬁ
EPA, Completed 2007
CWPPRA TE-40, Timbalier Island Dune and Marsh
X X X X
Creation, EPA, Completed 2004
CWPPRA TE-47, Ship Shoal — Whiskey West Flank
. . . . . X X X X
Restoration, EPA, Currently in Engineering & Design
CWPPRA TE-48, Raccoon Island Shoreline Protection /
X X X X
Marsh Creation, NRCS, Under Construction
CWPPRA TE-50, Whiskey Island Back-Barrier Marsh
X X X X
Creation, EPA, Construction Funds Awarded
CWPPRA TE-52, West Belle Pass Barrier Headland
Restoration, NMFS/COE, Currently in Engineering & X X X
Design
CWPPRA TE-53, Enhancement of Barrier Island X X
Vegetation Demonstration, EPA,
CIAP Nomination — Raccoon Island Breakwaters X X
CIAP Nomination — East Timbalier Island Sediment X X
Restoration
CIAP Nomination — Ship Shoal: Whiskey West Flank
) X X X X
Restoration
CIAP Nomination — Beach and Back Barrier Marsh X X
Restoration, East and Trinity Islands
CIAP Nomination — Wine Island Restoration X X
CIAP Nomination — East Island Beach, Dune & Marsh - -
Restoration
CIAP Nomination — East Timbalier Island (Eastern - -
Section) Restoration
CIAP Nomination — East Timbalier Island Restoration X X
USACE Navigation Projects — Houma Navigation Canal X X X
Beneficial Use of Dredged Material X X
Scoping Study to Evaluate Deepening of Houma X X X
Navigation Channel at Cat Island Pass, Louisiana,
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Relevance to Terrebonne
Basin Barrier Shoreline
Restoration
Prior Studies, Reports, Programs, and Water 5, = T&
. 3 5 =@ 3%
Projects = =1 L = O R o
] 3 T B8 = S =
(=] - o v B 5 =
w0 B2 ® QO w j_-; w
< 2 W28 ng
& 5 he| &5
A &} wo
USACE, 2008
Environmental Assessment — Issuance of Non-
Competitive Leases for the use of Outer Continental Shelf
Sand Resources from Ship Shoal, Offshore Central X X X
Louisiana for Coastal and Barrier Island Nourishment
and Hurricane Levee Construction, MMS, Draft - 2004
Laws and Programs
The Coastal Wetlands Planning, Protection and
) X X X X
Restoration Act (CWPPRA), 1990
USACE Continuing Authorities Program, 1996 X
The Coastal Impact Assistance Program (CIAP), 2001 &
X X X X
2005
Second Emergency Supplemental Appropriations Act to
Meet the Immediate Needs Arising from the - -
Consequences of Hurricane Katrina, 2005 (Public Law
109-062)
Department of Defense, Emergency Supplemental
Appropriations to Address Hurricanes in the Gulf of
Mexico, and Pandemic Influenza Act, 2006 (Public Law
109-148)
Louisiana Coastal Wetlands Conservation, Restoration -
and Management Act, 1989
Act 8 of the First Extraordinary Session of 2005 (CPRA) X X

a Relevance of LCATBBSR Study data sources to data sources of prior projects

b Consistency of LCA TBBSR Study measures with prior projects

¢ Relevance of LCA TBBSR Study hard-structural measures including breakwaters, revetments,
groins, terminal groins, barges/ships, sand fencing, sheet pile, pass closures, and canal plugs, to
hard-structural measures of prior projects

d Relevance of LCA TBBSR Study soft-structural measures including dune/beach restoration, marsh
creation, beach nourishment, subtidal sediment placement, beach closure, vegetation planting,
oyster reefs, spit creation, and canal backfilling to soft-structural measures of prior projects
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1.5.1 Federal
1.5.1.1 Coast 2050 Plan, 1999

In 1998, Federal and State agencies, local governments, academia, numerous non-
governmental groups, and private citizens participated in developing the Coast
2050 Plan (LDNR, 1989), a conceptual plan for restoration of the Louisiana coast.
The Plan was a direct outgrowth of lessons learned from implementation of
restoration projects through CWPPRA and other related programs, and reflected a
growing recognition that a more comprehensive “systematic” approach to restoring
coastal wetlands was needed. The Plan formed the basis for the May 1999 905(b)
reconnaissance report that preceded the LCA Ecosystem Restoration Study.

1.5.1.2 LCA Ecosystem Restoration Study, 2004

In 2000, the USACE and State of Louisiana initiated the 2004 LCA Plan to address
Louisiana’s severe coastal land loss problem. The goal of the 2004 LCA Plan is to
achieve and sustain a coastal ecosystem that can support and protect the
environment, economy, and culture of coastal Louisiana and thus, contribute to the
economy and well-being of the Nation. The 2004 LCA Plan focused on “lessons
learned” from previous Louisiana coastal restoration efforts, the Coast 2050
restoration strategies, and the best available science and technology to develop a
plan addressing the most critical coastal ecological needs. A Final Programmatic
Environmental Impact Statement (FPEIS) was prepared for this study. The
Record of Decision (ROD) for the FPEIS was signed on November 18, 2005. The
FPEIS is hereby incorporated by reference.

The LCA plan maximizes the use of restoration strategies that reintroduce historic
flows of river water, nutrients, and sediment to coastal wetlands, and that maintain
the structural integrity of the coastal ecosystem. Execution of the 2004 LCA Plan
would make significant progress towards achieving and sustaining a coastal
ecosystem that can support and protect the environment, economy, and culture of
southern Louisiana and thus, contribute to the economy and well-being of the
Nation (USACE, 2004a). The 2004 LCA Plan included:

e Specific authorization for implementation of five near-term critical
restoration features for which construction can begin within 5 to 10 years,
subject to approval of feasibility-level decision documents by the Secretary of
the Army;

e Programmatic Authorization of a Science and Technology Program;

e Programmatic Authorization of Science and Technology Program
Demonstration Projects;

e Programmatic Authorization for the Beneficial Use of Dredged Material,

e Programmatic Authorization for Investigations of Modification of Existing
Structures;
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e Approval of ten (10) additional near-term critical restoration features and
authorization for investigations to prepare necessary feasibility-level reports
to be used to present recommendations for potential future Congressional
authorizations; and

e Approval of investigations for assessing six potentially promising large-scale
and long-term restoration concepts.

The LCA TBBSR Study was selected as one of the near-term critical restoration
features for which construction could begin within 5 to 10 years. This feature
originally considered restoration elements for all the major reaches of the
Terrebonne barrier shoreline, however, for inclusion in the near-term plan some
consideration was given to the most critically needed elements of the reach. This
restoration feature provides for the restoration of the Isles Dernieres and Timbalier
Island reaches. This would simulate historical conditions by reducing the current
number of breaches, enlarging (width and dune crest) of the Isles Dernieres and
Timbalier Islands.

1.5.1.3 LACPR Technical Plan, 2009

In response to the destruction caused by Hurricanes Katrina and Rita, the U.S.
Congress directed the Secretary of the Army to develop plans for hurricane risk
reduction and coastal restoration in both Louisiana and Mississippi. In Louisiana,
Congress directed the Secretary of the Army (Public Laws 109-103 and 109-148),
acting through the Chief of Engineers, to:

e Conduct a comprehensive hurricane protection analysis and design in close
coordination with the State of Louisiana and its appropriate agencies;

e Develop and present a full range of flood control, coastal restoration, and
hurricane protection measures exclusive of normal policy considerations for
South Louisiana;

e Consider providing protection for a storm surge equivalent to a Category 5
hurricane; and

e Submit preliminary and final technical reports.

The LACPR Final Technical Report was prepared by the USACE New Orleans
District in response to the Congressional direction for Louisiana. The identification,
selection, and implementation of comprehensive, long range plans for the reduction
and management of hurricane storm damage risk is a highly complex and
collaborative effort. Decisions on these plans will require a high level of engagement
and cooperation at the Federal, State, local, and even individual level. The technical
information to inform some of these long-term decisions is now available through
the LACPR report. Congress directed a technical report rather than a
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reconnaissance or feasibility report as described by normal USACE policy. The
LACPR report presents an array of alternatives for further consideration and
informs decision makers, stakeholders, and the public of the tradeoffs among these
alternatives that should be considered in future decisions in order to maintain
existing risk levels and/or reduce risk along the Louisiana coast.

1.5.1.4 Barrier Shoreline Feasibility Study, 1997

The Barrier Shoreline Feasibility Study (T. Baker Smith, 1992) is the result of a
multi-year barrier shoreline feasibility study authorized by CWPPRA, covering the
barrier islands between the Atchafalaya and Mississippi Rivers. The Final Report
brought together the 12 individual reports that addressed the 11 steps of the
feasibility study. The study addressed both qualitative and quantitative aspects of
the natural/environmental and socioeconomic resources, forecasted trends in those
resources if no actions are taken, identified and assessed various management
alternatives to solve the identified problems, identified various available
engineering solutions to implement the management alternatives, estimated their
costs, and recommended plans for four islands or reaches.

1.5.1.5 CWPPRA

While the Federal government has been concerned with and involved in Louisiana’s
coastal land loss problem for decades, enactment of CWPPRA in 1990 marked the
first Federal statutory mandate for restoration of Louisiana’s coastal wetlands.
CWPPRA 1is described in the Related Laws and Programs section below.

The CWPPRA mandates preparation of an annual Priority Projects List (PPL).
These lists consist of projects that address gulf and inland shoreline protection,
sediment and freshwater diversions, terracing, vegetative plantings, marsh
creation, hydrologic restoration, marsh management, and barrier island restoration.
In the initial stages of the CWPPRA program, the PPL consisted primarily of
projects that were considered under the original Louisiana Coastal Wetlands
Restoration Plan (1992), but later included projects that were nominated or
proposed by the Interagency Planning or Citizen Participation Groups. Once
nominated, these projects are screened and the resulting candidate projects undergo
additional costs and environmental benefits evaluations prior to consideration for
the PPL (LDNR, 1997). In fiscal 2009, CWPPRA received approximately $90
million of Federal funding for the planning and construction of coastal protection
and restoration projects (Gay Browning, personal communication, April 2009).

The following projects located within the Study Area have either been constructed,
are in the engineering and design phase, or are awaiting Phase I/II Authorization
(Figure 1-2):
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Figure 1-2. Location of CWPPRA Projects that have been Authorized in Planning Unit 3a
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CWPPRA Projects That Have Been Constructed

TE-18 Timbalier Island Planting Demonstration
TE-20 Isles Dernieres Restoration East Island
TE-24Isles Dernieres Restoration Trinity Island
TE-25 East Timbalier Island Sediment Restoration
TE-27 Whiskey Island Restoration

TE-29 Raccoon Island Breakwater Demonstration
TE-30 East Timbalier Island Sediment Restoration
TE-37 New Cut Dune and Marsh Restoration
TE-40 Timbalier Island Dune and Marsh Creation

TE-48 Raccoon Island Shoreline Protection/Marsh
Creation

TE-50 Whiskey Island Back Barrier Marsh Creation
CWPPRA Projects Authorized for Construction

TE-48 Raccoon Island Shoreline Protection/Marsh
Creation-Phase B

CWPPRA Projects Waiting Phase I/II Authorization

TE-47 Ship Shoal: Whiskey West Flank Restoration
TE-52 West Belle Pass Barrier Headland

TE-53 Enhancement of Barrier Island Vegetation
Demonstration

A Dbrief summary of each CWPPRA project is presented herein.

Completed July 1996
Completed June 1999
Completed June 1999

Phase 1 Completed Jan. 2000
Completed June 2000
Completed July 1997

Phase 2 Completed Jan. 2000
Completed July 2007
Completed Dec. 2004

Phase A Completed Sept. 2005

Completed Sept. 2009

Pre-Construction

Engineering & Design

Beginning Engineering and
Design

Waiting Phase

Additional

information (project location, restoration feature types, cost, benefits, and year of
completion) related to these projects can be found in the Louisiana Coastal
Wetlands Conservation and Restoration Task Force General Fact Sheets. It should
be noted that most CWPPRA projects do not provide funding for long-term post-
construction monitoring and limited post-construction monitoring is accomplished
by the Office of Coastal Protection and Restoration (OCPR) when funding becomes
available. Success of CWPPRA projects is difficult to ascertain in some instances.
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TE-18 Timbalier Island Plantings Demonstration

TE-18 was a sand fence demonstration project that included vegetative plantings
along approximately 7,400 linear ft of the gulf shoreline of Timbalier Island. The
goals of the project were to increase the elevation of the island and its vegetation
cover through the use of sand fencing and vegetative plantings or combinations of
both. The project was completed in July 1995 with additional plantings conducted in
July 1996. Results of the project demonstrate that sand fencing and vegetative
plantings should be an integral part of sand management of the barrier islands.
The project has helped formulate better practices in the establishment of sand
fencing and the selection of vegetative species (LDNR, 2006a).

TE-20 Isle Dernieres Restoration — Fast Island

The objectives of the project were to close existing breaches within the project area,
increase the elevation and width of the island, and restore the back barrier marsh.
TE-20 involved the construction of temporary perimeter containment dikes using
borrow material from Lake Pelto and Whiskey Island Pass to hydraulically fill the
dune and marsh templates. The target dune and marsh elevations were +8.0 and
+2.0 ft North American Vertical Datum 1988 (NAVD 88), respectively.
Approximately 242 acres of dune and wetland habitat were created. The project
was completed in October 1998. The restoration efforts on East Island successfully
increased the island’s elevation and width, yet post-construction storms (Tropical
Storm Isidore and Hurricane Lili) reduced the overall volume of the island (LDNR,
2007a).

Additional monitoring of East Island was performed following Hurricanes Gustav
and Ike in 2008. Visual observations were made at established stations reaching
from the existing shoreline to the back-barrier marsh. The observations indicated
that the hurricane events caused a considerable amount of shoreline erosion.
Severe overwash was observed on the eastern end, contributing to a loss of
approximately 3,000 ft of the newly constructed island template. Due to a lack of
established marsh behind the island, the marsh did not properly capture the
rollback of the dune (OCPR, 2008b). However, no breaches were observed.

TE-24 Isle Dernieres Restoration — Trinity Island

The objectives of the project were to close existing breaches within the project area,
increase the elevation and width of the island, and restore back barrier marshes.
TE-24 involved the construction of temporary perimeter containment dikes and
using borrow material from Lake Pelto and Whiskey Island Pass to hydraulically
fill the dune and marsh templates. The target dune and marsh elevations were
+8.0 and +2.0 ft NAVD 88, respectively. Approximately 353 acres of dune and
wetland habitat were created. The project was completed in May 1999. Similar to
the TE-20 project, the Trinity Island restoration project succeeded its goal of
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increasing the island elevation and width, yet the post-construction storms reduced
the overall volume of the island (LDNR, 2007b).

The monitoring efforts conducted as part of TE-20 (East Island) were also used to
assess the impacts of Hurricanes Gustav and Ike on the newly constructed template
on Trinity Island. As with East Island, there was a considerable amount of
shoreline erosion and overwash caused by the storms. The severe overwash
contributed to a loss of 1200 ft of template on the western end of the island.
However, no breaches were observed and the island has primarily remained above
its pre-construction elevations (OCPR, 2008c).

TE-25 / TE-30 East Timbalier Sediment Restoration — Phases 1 & 2

TE-25 (Phase 1) and TE-30 (Phase 2) were restoration efforts with emphasis on the
eastern half and western half of the island, respectively. The restoration included
the creation of a 200-ft wide dune, a 600-ft wide back barrier marsh platform,
rubble rock revetment, sand fencing, and vegetative planting. The target dune and
marsh elevations were +5.0 and +2.0 ft NGVD 29, respectively. The dune was
stabilized with a 7,000-ft long rock revetment placed along its gulfward face.
Construction was completed in December 1999.

The effective restoration of East Timbalier Island was hampered by poor fill
material selection and a design that lacked a fronting beach to protect the dune.
These factors may have resulted in the development of several overwash segments
along the island. Furthermore, the use of a rock revetment may not be a feasible
approach to dune protection because as the island experiences the natural process
of “rollover”’, during which the rocks become disjointed from the shoreline. The
disjointed rocks diffract and refract waves in abnormal patterns, thereby disrupting
the longshore transport patterns (LDNR, 2005).

TE-27 Whiskey Island Restoration

The objective of the restoration was to close the breach at Coupe Nouvelle and
thereby fortify the Gulf shoreline from Coupe Nouvelle to the eastern end of the
island. Target elevations of the closure ranged from a maximum of +4 ft to a
minimum of +1 ft NAVD 88. Construction was completed in July 1999. The
restoration efforts on Whiskey Island achieved its goal of increasing the height and
volume of the island. Tropical Storm Isidore and Hurricane Lili reduced the volume
of the island but the island did remain intact and provided some protection for the
mainland areas (LDNR, 2004).

TE-29 Raccoon Island Breakwaters Demonstration

The objectives of the project were to reduce the rate of shoreline retreat on the
eastern end of the island and to protect critical bird nesting habitat. Eight detached
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and segmented breakwaters were constructed in July 1997 to promote sediment
deposition along the beach and upper shore face by decreasing the incident wave
energy landward of the breakwaters, and thereby reduce the rate of shoreline
retreat. Preliminary data suggest breakwater-induced changes to local wave
propagation and attenuation may have resulted in cross-shore sediment trapping
and the emergence of sand bodies directly landward of the breakwaters (LDNR,
1999).

TE-37 New Cut Dune and Marsh Restoration

The objective of the restoration was to close the breach between Trinity and East
Islands, and thereby increase the structural integrity of eastern Isles Dernieres by
restoring the littoral drift and adding sediment in the nearshore system. The
breach was closed by hydraulically dredging approximately 850,000 cy of sediment
from the borrow area, creating an 8,000-ft dune platform with an elevation
matching those of the existing Trinity and East Island elevations. In addition to the
sediment fill, 17,000 ft of sand fencing was installed and nine species of native
barrier island vegetation were planted on the marsh platform (LDNR, 2007c¢).

TE-40 Timbalier Island Dune and Marsh Restoration

The objectives of the restoration plan were to restore 2.2 miles of the beach and
dune and create a marsh platform through the use of sediment dredged from a
nearby borrow area in Little Pass. The constructed dune consisted of a crest width
of 400 ft at an elevation of +8.0 ft NAVD 88. Beach fill extended an additional 225
ft from the toe of the berm. The elevation of the beach ranged from +5.0 ft NAVD
88 at the toe of dune to +3.0 ft NAVD 88 on the gulf side. An 800-ft wide marsh
platform was constructed at an average elevation of +1.4 ft NAVD 88.
Approximately 2,750 linear ft of sand fencing was also installed along the length of
the project. Construction was completed in December 2004. (LDNR, 2006b).

Beginning in March 2006, approximately 11,500 ft of sand fencing was added to the
restoration project with 2,000 ft of the easternmost fencing being relocated to four
alternate locations as a result of the erosion caused by Hurricanes Katrina and Rita

(LDNR, 2006¢). Operations, maintenance, and monitoring reports have not been
published by OCPR.

TE-47 Ship Shoal: Whiskey West Flank Restoration

The project objectives included: 1) restore the integrity of the West Flank of
Whiskey Island to retain its structural function; 2) rebuild the natural framework to
provide a separation of the Gulf and estuary; 3) create a continuous protective
barrier for back bays and inland marshes; and 4) strengthen the longshore
transport of sediment for continuous island building through the introduction of
new sediment from offshore. To aid in the retention of the restoration fill
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sediments, sand fencing and vegetative plantings are proposed (USEPA, 2005).
Phase I of the CWPPRA process, Engineering and Design, has been completed;
however, due to construction funding, Phase II was not immediately recommended
and is currently pending.

TE-48 Raccoon Island Shoreline Protection / Marsh Creation

The project was planned as two separate construction phases, Phases A and B. The
objective of Phase A was to significantly reduce the wave energy impacting the gulf
shoreline through the use of eight segmented breakwaters as a continuation
westward of the original eight constructed as part of TE-29. The addition of a
terminal groin on the eastern most end of the island extending from the shoreline to
the existing breakwater eliminated the tidal currents flowing between the existing
breakwaters and the shoreline. Phase A was completed in 2005. The objective of
Phase B is to create 60 acres of emergent and intertidal wetlands on the northeast
quadrant of the island with hydraulically dredged material. The filled area will be
planted with native species based on finished elevations of the subaerial and
intertidal areas.

TE-50 Whiskey Island Back Barrier Marsh Creation

The goal of the project is to increase the longevity of the previous TE-27 restoration
effort by increasing the island’s width. The project consisted of increasing the
marsh elevation to at least +2.5 ft NAVD 88. The exiting dune feature was also
supplemented to increase the crest width to 100 ft and the height to +6.0 ft NAVD
88. Construction was completed in October 2009. Following construction of the
dune feature, sand fencing was constructed parallel to the gulfward face and 30 ft
south of the centerline along the length of the newly restored dune. Vegetative
planting was conducted in order to stabilize the newly constructed dune and marsh
platforms (LDNR, 2009). Operations, maintenance, and monitoring reports have not
been published by OCPR.

TE-52 West Belle Pass Barrier Headland Restoration

The goal of this project is to reestablish the West Belle Pass headland by rebuilding
a large portion of the beach, dune, and back barrier marsh. Approximately 2 mcy of
dredged sand, and 1 mcy of finer material will be used to rebuild nearly 9,300 ft of
beach and dune and 150 acres of marsh respectively. Additionally, native
vegetation plantings will be used to assist in the stabilization of the rebuilt marsh
and dune habitats (LDNR, 2009). TE-52 is currently waiting funding authorization.
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TE-53 Enhancement of Barrier Island Vegetation Demonstration

The goal of this demonstration project is to develop cost-effective methods for
enhancing vegetative establishment and growth on barrier island restoration
projects. Currently, this project is in the planning phase. Two possible project sites
have been proposed — site of the Timbalier Island Dune and Restoration project (TE-
40), and the New Cut Dune and Marsh Restoration project (TE-37) site (LDNR,
2009b). TE-53 is currently waiting funding authorization.

Fvaluation of CWPPRA Projects

While many of the CWPPRA projects implemented throughout the Terrebonne
Basin Barrier Shoreline have been effective in reducing coastal erosion, many have
not been able to withstand the considerable impacts of the recent hurricanes. One
reason for this is that the CWPPRA projects are typically designed for a 20-year
duration and are nearing the end of their expected life. The prescribed budgets for
CWPPRA projects will not support large-scale island restoration plans that are
capable of withstanding major weather events. Therefore, the projects are smaller
in scale and typically address a specific deficiency on the island. Furthermore,
CWPPRA budgets typically do not support a monitoring plan to evaluate the
effectiveness of the projects. However, the projects appeared to have been successful
in meeting their project-specific goals of reducing land loss on the islands.

Fortunately, the authorized budget for the LCA TBBSR Study will support a larger
restoration effort. During the plan formulation phase of the project, the project
delivery team (PDT) was able to capitalize on lessons learned from past CWPPRA
projects in order to determine the most cost-effective means of maximizing habitat
benefits on the islands. One major lesson learned from the in-situ investigations of
the islands and the existing CWPPRA projects was that stand-alone measures were
not a viable means of meeting the goals of the project. Therefore, the PDT focused
on combinations of measures. By the end of the plan formulation phase, the PDT
concluded that each restoration plan must include a beach, dune, and marsh
component in order to meet the project goals of restoring the islands geomorphologic
form and ecologic function (see Chapter 3). The in-situ investigations also revealed
that the project features were not sustainable. Therefore, the PDT assessed the use
of renourishment as an O&M activity to increase the longevity of the island plans.
Not only is this approach expected to provide more habitat benefits over a longer
period of time, it will also bolster existing CWPPRA projects on the islands.

The PDT recognizes the value of a monitoring and adaptive management plan and
have thus accounted for the development and execution of a plan in the budget.
Monitoring plans provide critical data used to evaluate the effectiveness of a project
in meeting goals and objects. This data can be used to assess the validity of the
parameters used in the design of the project (i.e. erosion rates, sea level rise rates,
etc.) and to optimize the input parameters of future projects. In some situations,
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real time monitoring data can be used by stakeholders to adaptively manage the
project to maintain their effectiveness.

1.5.1.6 Coastal Impact Assistance Program

The Coastal Impact Assistance Program (CIAP) is a grant program authorized by
Congress in 2001 to provide assistance to states in mitigating impacts from Outer
Continental Shelf (OCS) oil and gas production. The Minerals Management Service
(MMS) oversees and administers this grant program. Each oil and gas producing
state 1s allocated their share of funds based on the state’s qualified outer
continental shelf revenue generated off of its coast in proportion to the total
produced by all eligible states.

In 2001, Louisiana received a one-time allocation from the CIAP of $26.4 million,
which was used to fund various State and local coastal activities and projects
including: monitoring, assessment, research, and planning; habitat, water quality,
and wetland restoration; coastline erosion control; and control of invasive non-
native plant and animal species (USACE, 2004a). Nominated CIAP projects within
the Project area are identified in Figure 1-3 and described in the following sub-
sections. Additional information (project location, restoration feature types, cost,
benefits, and year of completion) related to these CIAP projects can be found in the
general fact sheets and selection criteria documentations provided in Attachment F.

Section 384 of the Energy Policy Act of 2005 authorized an additional $250 million
for each of the fiscal years 2007 through 2010 to be distributed to oil and gas
producing states. In 2007, Louisiana developed a four year plan to submit grant
applications for costal impact projects. Consequently, Louisiana received
$127,547,898.57, $120,911,588.83, and $119,663,560.77 in annual allocations in
2008, 2009, and 2010, respectively. The following projects were considered for
construction as part of CIAP.

Raccoon Island Breakwaters

This project proposes to increase the number of rock breakwaters from the 16
breakwaters constructed on previous CWPPRA projects (TE-29 and TE-48) to 32.
The installation of these breakwaters would provide protection for the western
portion of the island and spit (LDNR, 2008a).

Ship Shoal: Whiskey Island West Flank Restoration

The project objectives included: 1) restore the integrity of the West Flank of
Whiskey Island to retain its structural function; 2) rebuild the natural framework to
provide a separation of the Gulf and estuary; 3) create a continuous protective
barrier for back bays and inland marshes; and 4) strengthen the longshore
transport of sediment for continuous island building through the introduction of
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new sediment from offshore. To aid in the retention of the restoration fill
sediments, sand fencing and vegetative plantings are proposed (USEPA, 2005).

This project was presented at the CWPPRA PPL 11 (TE-47) planning round.
Engineering and design have been completed and Phase II (construction) funding
was requested in December 2005, but the project was not selected. This project
meets the Coast 2050 strategy of restoring and maintaining barrier islands in
addition to meeting the restoration goals identified by the Strategic Plan for Coastal
Restoration adopted by the Terrebonne Parish Coastal Zone Management and
Restoration Advisory Committee (LDNR, 2008c¢).

Beach and Back Barrier Marsh Restoration, East and Trinity Islands

The proposed beach and back barrier marsh restoration project on East and Trinity
Islands would restore a total of 146 acres of beach and dune habitat and 533 acres
of back barrier marsh. This project was presented at the CWPPRA PPL 16 in
January 2006, but was not selected for continued investigation.

Wine Island Restoration

This project was nominated by the Louisiana Department of Wildlife and Fisheries
(LDWF) and proposes to increase the size of Wine Island and provide for
sustainability through the use of hydraulically dredged material from the Houma
Navigation Canal. This island provides some protection to the back-bay area and is
1mportant to shorebirds (LDNR, 2008d).

FEast Timbalier Island Restoration

The goal of the project is to reestablish the historic barrier island separating the
bay from the gulf, thereby adding protection to interior areas. The proposed project
features are the creation of approximately of 3,200 linear feet of segmented
breakwaters in the eastern end of the project area by salvaging rocks from the
existing rock dikes along the southern boundary of the island; depositing
hydraulically dredged sand behind the breakwaters to create approximately 190
acres of supratidal habitat, depositing hydraulically dredging sand to create
approximately 180 acres of intertidal habitat on the bay side of the island;
vegetative planting on both the dune and marsh habitat; and 8,200 linear feet of
sand fencing on the created dune.

The project will benefit the oil and gas facilities operated by Maritech Resources,
Inc. These facilities were exposed to the GOM during Hurricane Katrina. Maritech
has stated that they would assist in the funding of maintenance after the island is
restored (LDNR, 2008f).
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FEast Timbalier Island Sediment Restoration

Hurricanes Katrina and Rita of 2005 further damaged the island, indicating the
urgency at which action must be taken. This project plans to build on CWPPRA
projects TE-25 and TE-30 by using modern search techniques to find sufficient
sediment and sand sources to close a breach in the island and rebuild a larger,
wider dune and beach along the island that will be more sustainable. In addition,

marsh will be created or maintained where necessary behind the dunes to ensure a
uniform width along the length of the island (LDNR, 2008b).
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Codllau Laka

Terrabonne Bay

Coastal Impact Assistance Program (CIAP)
Proposals
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1.5.1.7 USACE Navigation Projects

There are a number of federally maintained waterways in the vicinity of the LCA
TBBSR Study Area. The most important of these in terms of potential direct and
indirect impacts on the Terrebonne Basin barrier islands is the Houma Navigation
Canal (HNC). This canal, which is approximately 37 miles long, originates in
Houma, Louisiana, descends south, and enters the GOM between East Island and
Timbalier Island in what is referred to as Cat Island Pass. The HNC currently
undergoes maintenance dredging in the inland portions every 8 years; the bay
portions every 2 years; and the bar channel section every 2 years. A HNC
Deepening Re-evaluation Study is being conducted in response to requests from the
Terrebonne Port Commission to deepen the HNC from -18 ft to -20 ft NAVD 88. A
preliminary data review revealed that Cat Island Pass and Timbalier Island have
stabilized over the last 70 years and that the dredging of an approximate 13 mcy of
sediment from a 3.6 mile stretch of the HNC near Timbalier Island would create an
imbalance in the littoral system. The natural processes of longshore sediment
transport to the west would most likely erode the adjacent barrier island and
protective shoals as the channel and island try to reach a quasi-equilibrium state. It
is recommended that the sediment dredged from the Pass be placed on the eastern
gulf side of the adjacent island such that the placed sediment would supplement the
longshore transport. In addition, mixed sediments could be placed on the bay sides
of the adjacent islands to promote back-barrier marsh creation. (Lee and Khalil,
2007 and Rosati, 2008). A decision as to which island (Timbalier or East) should
receive the fill must await further refinement of the sediment budget for Cat Island
Pass and a decision on the final alignment of the HNC through the Pass. At this
point there are sound arguments supporting sand placement on either island (Lee
and Khalil, 2007 and Rosati, 2008).

1.5.1.8 Beneficial Use of Dredged Material (BUDMAT)

The USACE MVN has the largest annual channel operations and maintenance
(O&M) program within the USACE, with an average of 64.0 mcy of material
dredged annually. Currently, approximately 24% of the material dredged under
USACE’s O&M program is used beneficially within the Federal standards. The
Federal standard refers to the least costly alternative identified by the USACE that
1s consistent with sound engineering practices and meets all of the Federal
environmental standards established by Section 404 of the Clean Water Act of 1972
and Section 103 of the Marine Protection, Research, and Sanctuaries Act of 1972, as
amended. Application of the Federal standard constitutes the base disposal plan for
a navigation project. Funds from the BUDMAT Program would be used for disposal
activities associated with separate, cost-shared, ecosystem restoration beneficial use

projects that are above and beyond the disposal activities that are covered under
the USACE O&M maintenance dredging Federal standard.
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The BUDMAT study area is Louisiana’s coastal area from Mississippi to Texas.
Louisiana parishes included in the study area include Ascension, Assumption,
Calcasieu, Cameron, Iberia, Jefferson, Lafourche, Livingston, Orleans,
Plaquemines, St. Bernard, St. Charles, St. James, St. John the Baptist, St. Martin,
St. Tammany, Tangipahoa, Terrebonne, and Vermilion.

The following nine authorized Federal navigation channels represent the most
significant opportunities for additional beneficial use of dredged material in coastal
Louisiana:

e Barataria Bay Waterway, LA
e Mississippi River, Outlets at Venice, LA — Tiger Pass and Baptiste Collette

e Mississippi River, Baton Rouge to the Gulf of Mexico, LA — Southwest Pass and
South Pass

e Atchafalaya River and Bayous Chene, Boeuf, and Black, LA
e (Calcasieu River and Pass, LA

e HNC, LA

e Bayou Lafourche, LA

e Mermentau River, LA

e Freshwater Bayou, LA

Of those listed, two are of major significance to the LCA TBBSR Study. The first is
the HNC, a primary navigation route that bisects the project area at approximately
2 miles from both Wine and Timbalier Islands, and serves as a potential source of
beneficially used material. The second is Bayou Lafourche, which is at the far
eastern periphery of the project area, approximately 3 miles from East Timbalier
Island, and also serves as a potential source of beneficially used material.

The 2004 LCA Plan recommended authorization of $100 million in programmatic
authority for the additional funding needed for beneficial use of dredged material
generated by existing programs. Based on the appropriated funds and a 10-year
period of implementation, it is expected that beneficial use of dredged material
could attain 21,000 acres of newly created wetlands, which represents a significant
opportunity to contribute to the accomplishment of the LCA objectives.

1.5.1.9 Sand Source Studies

In a 1991 report, Suter, et al. identified and described many of the previously
surveyed and/or utilized nearshore sediment areas in the southeast portion of
Coastal Louisiana. Though these potential borrow areas line the immediate gulf-

FEIS WRDA 2007 Section 7006(e)(3) October 2010
1-24



Study Information Volume V — Terrebonne Basin Barrier Shoreline Restoration

and bay-sides of the Terrebonne Basin barrier islands, only the gulf-side areas are
being considered for this study. The State now strongly discourages bayside
sediment dredging because of the potential for the borrow areas to adversely affect
the barrier islands ability to migrate. Furthermore, borrow areas could potentially
serve as sediment sinks in a sediment-starved system.

In April, 2004, the U.S. Department of the Interior, MMS published an
Environmental Assessment titled Issuance of Non-Competitive Leases for the Use of
Outer Continental Shelf (OCS) Sand Resources from Ship Shoal, Offshore Central
Louisiana for Coastal and Barrier Island Nourishment and Hurricane Levee
Construction (MMS 2004). The assessment analyzed the proposed dredging of
approximately 14 mcy of sand for coastal and barrier island restoration and flood
levee construction from within two areas: Ship Shoal OCS area Blocks 87, 88, 89,
94, and 95; and South Pelto OCS area Blocks 12, 13, 14, 18, and 19. These blocks
are located approximately 10 miles south of the Terrebonne Basin barrier islands.

This report relied on work done in previous investigation, most notably, Stone
(2000) and Stone and Xu (1996) to assess direct impacts of sand mining on wave
transformation over Ship Shoal. Stone and Xu (1996) conducted a wave modeling
analysis to evaluate the effects of large-scale removal of sand from various portions
of Ship Shoal. The approach used in the 1996 study centered on the removal of the
entire shoal complex using the available bathymetric data for the shoal and
surrounding area. The total volume of sand numerically extracted from the shoal
for the modeling analysis was over 1.4 billion cy which included up to a 20-ft thick
section of sand being removed from the western portion of the shoal. The model
runs indicated spatial differences in the magnitude of wave heights across the
shoal. The magnitude in wave heights due to shoal removal were less on the east
side of the shoal compared to the west side. Wave height changes on the east side of
the shoal were reported to be insignificant during severe storms and even less
noticeable under fair weather conditions. During severe storm conditions, the model
indicated wave breaking does not occur on the east end of the shoal near South
Pelto Blocks 12 and 13 because of the greater water depths. The model results did
show some increased wave heights in the central and western portions of the shoal
but the overall model results indicated that the entire removal of the shoal will not
have a significant impact on wave energy conditions along the nearshore zone

(MMS 2004).

The report referenced a second field study (Stone 2000) that reported that the shoal
plays an important role in mitigating the wave field off Coastal Louisiana but that
the model may overpredict wave heights by 6 to 24 percent. The report suggests
that removal of large quantities of sand will not significantly influence wave
conditions in the nearshore zone because the increase in wave energy is limited to

the leeward flank of the shoal (MMS 2004).
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Based on the modeling analysis, the MMS Environmental Assessment concluded
that dredging 14 million cy of material will have no significant impact on local wave
and currents.

In April, 2009, MMS published a second report titled Environmental Investigation
of the Long-Term Use of Ship Shoal Sand Resources for Large Scale Beach and
Coastal Restoration in Louisiana Wave Conditions (Stone et al. 2009). The report
was prepared by the Coastal Studies Institute & Department of Oceanography and
Coastal Sciences, Louisiana State University (LSU) and the LACES.

This was a collaborative research effort that included a physical oceanography and
a biological group (meiofauna group and a macroinfauna/blue crab group). This
report looks at the interplay between the physical processes and the benthic
biological habitat over Ship Shoal.

The first six chapters of this report focused on geotechnical characteristics, storm-
driven sediment dispersion, wave transformation, and lastly, morphodynamic
differences between sandy and muddy bottom portions of the shoal. The physical
portion of the report culminated with a chapter on the impacts of sand removal on
hydrodynamics and sediment transport which is summarized below.

This study utilized state-of-the-art numerical models to investigate the impacts of
sand mining on hydrodynamics and sediment transport on Ship Shoal using two
case studies. Case study A compared the hydrodynamics of the region under two
bathymetric configurations: one with the shoal and the other with the shoal
completely removed (i.e. large scale mining scenarios). Case study B utilized four
different sand mining scenarios (i.e. small scale mining scenarios) which mimicked
proposed restoration project borrow area configurations (Table 1-2). Specifically,
they examined wave, current variability, and sediment transport over the shoal
under different barrier island restoration/mining scenarios under a winter storm
and tropical cyclone event. The researchers looked at mining at three areas of Ship
Shoal, namely, South Pelto Blocks 12 and 13, Ship Shoal Blocks 88 and 89, and
Ship Shoal Blocks 84, 85, 98, and 99.
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Table 1-2. Ship Shoal Mining Scenarios (Stone et al. 2009).

Sand Sand
Volume Volume Mining | Excavation Restoration
Case (m3) (cy) Area Depth (ft) Target
South 0.8 Caminada
B-1 7,650,000 | 10,000,000 | Pelto
12/13
South 1.4 Caminada,
B-2 13,760,000 | 18,000,000 | Pelto Whiskey/Trinity
12/13
Ship 0.7 Whiskey/Trinity
B-3 6,120,000 | 8,000,000 | Shoal
88/89
Ship 1.0 Entire Isles
B-4 9,180,000 | 12,000,000 | Shoal Dernieres
88/89
Ship 1.2 Entire Isles
Shoal Dernieres
B-5 9,180,000 | 12,000,000 84/85,
98/99

Large-scale Mining Scenario

The modeling results indicated that Ship Shoal has significant influence on wave
dissipation but suggests that neither large-scale nor small-scale sand mining should
result in abrupt changes in current patterns. The results indicated that large-scale
sand dredging will have spatially profound impacts on waves as shown on Figure 1-
4 as well as on sediment suspension. Wave height attenuation of 22% was computed
for waves crossing over the shoal from the south which indicates the effectiveness of
the shoal in shielding the coast from storm events. Furthermore, changes in wave
transformation and sediment suspension suggest that large-scale sand mining will
enhance fluid mud accumulation on the shoal which would adversely affect the
associated benthic community. Based on this analysis, large scale mining of Ship
Shoal was not recommended. However, it should be noted that this model looked at
the extreme worst-case scenario of complete removal of the shoal. This scenario is
not realistic due to the required setbacks associated with oil and gas infrastructure
located on the shoal.

Small-scale Mining Scenario

The results indicated that small-scale sand mining based on the sand mining
scenarios presented in Table 1-3 1s not expected to profoundly impact
hydrodynamics and sediment transport over the shoal. The model showed that
waves were higher without the shoal than with the shoal. The small-scale scenarios,
which removed between 7.68 and 13.76 mcy of sand, had only minor effects on wave
heights.
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Figure 1-4. Wave height and vector distributions for case Study A: (a, b) Hs=6m, Tp =11s, Wave
direction=135 (degree). (c,d) Hs=3m, Tp =7s, Wave direction=135 (degree), (e,f) Hs=1m, Tp =5s, Wave
direction=135 (degree). Top figures represent the results with the shoal and bottom figures represent
the result without the shoal (Stone et al. 2009).
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The results indicated that small-scale sand mining based on the sand mining
scenarios presented in Table 1-3, i1s not expected to profoundly impact
hydrodynamics and sediment transport over the shoal.

Table 1-3. Maximal difference in magnitude of hydrodynamic parameters
between actual bathymetry and hypothetical bathymetry. Top low;
Maximal difference in absolute magnitude of each parameter. Bottom low:
Maximal values in magnitude of each parameter during model duration
(Stone et al. 2009).

Surface Bottom RI
Storm Case Wave height currents currents N m-2
(m/sec) (m/sec)
B2 0.09 0.17 0.03 0.02
1.19 0.59 0.20 0.82
. 0.04 0.11 0.06 0.02
Winter storms | B4 1.30 0.49 0.15 0.62
B5 0.03 0.16 0.06 0.02
1.67 0.10 0.10 0.60
B2 0.07 0.09 0.04 0.01
1.52 0.97 0.33 1.10
. - 0.04 0.15 0.07 0.08
Hurricane Lili | B4 2.06 0.75 0.22 1.16
B5 0.07 0.05 0.03 0.04
3.47 0.06 0.15 1.39

The ecological investigation addressed the following questions:

e  What is the abundance, taxonomic composition and community structure of Ship Shoal’s
meiofaunal community?

e  What is the abundance, taxonomic composition and community structure of Ship Shoal’s
macrofaunal community?

. How are Ship Shoal’s meio/macrofaunal communities affected by hysical parameters (e.g.
substrate composition, water depth, currents, position on the shoal), and water chemistry?

e What is the relationship between the dominant members of Ship Shoal’s benthic
communities and the gut contents/fullness of its white and brown shrimp?

e What are the potential impacts of sand mining on the taxonomic composition and
community structure of Ship Shoal communities? Specifically, how rapidly will these
communities recover and how will the taxonomic composition of the recolonized areas
compare with pre-impact conditions?

Benthic Meiofaunal Community
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Relatively few studies of the meiofaunal of shallow continental shelf in the northern
Gulf of Mexico have been performed and no previous research has been conducted
on the meiofaunal of sandy shallow subtidal sediments in Louisiana. Life history
characteristics of interstitial fauna differ from burrowing species in that brooding is
more common and reproductive rates are lower (Swedmark 1964). Meiofauna
appear to be less sensitive to physical disturbance (Schratzberger and Warwick
1998) but are generally slower to recolonize sediment after disturbance events
(Colangelo et al. 1996 compared to burrowing meiofauna (Chandler and Fleeger
1983).

e Findings suggest that Ship Shoal meiofauna are interstitial compared to the
burrowing meiofaunal of surrounding sediments off the shoal

e KEvidence that major taxon and species composition differs substantially from
surrounding muddy bottoms

e Lower densities on Ship Shoal than surrounding Louisiana continental shelf.
Lower abundances in sandy sediments is commonly reported.

e Meiofaunal abundance was not correlated with specific physical/chemical
conditions on Ship Shoal.

e Interstitial meiofauna appear to be more resilient than burrowing fauna to
physical disturbance (Schratzberger and Warwick 1998).

e Meiofauna densities are typically highest in the upper 4-6 cm of sediment.

e Meiofauna appear to be more resilient to sublethal physical disturbance because
they are adapted to disturbance caused by weather

e Meiofauna lack dispersing largal stages but re-colonize through the overlying
water which facilitates rapid recovery of areas affected by small-scale
disturbances (Chandler and Fleeger 1983).

e Larger areas of disturbance may be more rapidly colonized by macrofauna larvae
because they are adapted to long-distance dispersal.

e Other studies suggest a slow rate of recovery for meiofauna following sand
mining (Vanaverbeke et al. 2002; Vanaverbeke and Vincx 2008).

e Other studies suggest that macrofaunal recover following sand disturbance may
take many months to years (Palmer et al. 2008).

Benthic Primary Production (BPP)
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Concluded that benthic micro-algae (BMA) likely serves as the foundation for
unique ecological services provided by Ship Shoal

High oxygen content on Ship Shoal when surrounding waters were hypoxic or
near hypoxic

BMA may periodically exceed phytoplankton biomass found in the water-column

Therefore, BMA rather than phytoplankton, may contribute the most energy
flow through the local Ship Shoal food web.

Benthic Macrofaunal Community

Results suggest that Ship Shoal represents a faunally distinct habitat type in
transition between in-shore and offshore habitats.

Species composition on Ship Shoal differed between east and west as well as
north and south areas.

Species composition was similar to communities associates with Mississippi and
northwest Florida seashore.

Overall species richness of macrobenthos totaled 118 species. Benthic
assemblages in other nearby areas affected by hypoxia were reported to have
mean species richness of 19 during the same period.

Dissolved oxygen concentrations on the shoal were relatively high compared to
surrounding areas prone to hypoxia.

Newell et al. (1998) estimated the rate of recovery for sandy sand environments
after dredging or mining activities is 2 to 3 years or longer depending on the
proportion of sand removed, the proportion of slow-growing species and intensity
of the disturbance.

The community on Ship Shoal is equilibrated and species rich which suggest
that biological interactions rather than changes in environmental parameters
control the community composition.

Many species found on Ship Shoal are “equilibrium species” (K-strategists)
(Newell et al. 1998), indicated by their relatively large body size, slow
reproduction rate and long life-cycles. These species are considered sensitive
species (Gesteira and Dauvin 2000) and will probably be strongly affected by
long-term sand mining.

A shift in dominance to small, rapid-growing species will reduce the community
biomass which may result in indirect effects at higher trophic levels.

Commercially-Important Species
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e Overall catch of brown shrimp, white shrimp and croaker was very low.

e Effects of sand mining are expected to have less effect on nekton that infauna
because nekton are highly mobile and can avoid the dredging operation.

e Found that Ship Shoal 1s a nationally important blue crab
spawning/hatching/foraging ground.

Ship Shoal possesses a unique benthic meiofaunal and macrofaunal community due
to its sandy substrate and water depths. Their findings suggest that Ship Shoal
may also provide a refuge from seasonal hypoxia because dissolved oxygen
concentrations over the shoal remained high throughout the spring, summer, and
autumn sampling periods. The overall species richness of macrobenthos on the
shoal totaled 118 species. Baustian (2005) reported much lower species richness (19
species) over a much broader area off coastal Louisiana affected by hypoxia. Benthic
micro-algae, as opposed to phytoplankton, may be the dominant contributor to
primary production on the shoal.

1.5.1.10 USACE Continuing Authorities Program, 1996

Section 204 of WRDA 1992, as amended in WRDA 2007 Section 2037, is a
"continuing authority" that authorizes the Secretary of the Army to plan, design,
and implement certain ecosystem restoration measures, subject to specified cost
sharing, cooperation, and positive Secretarial findings, without additional project-
specific Congressional authorization. Section 204, as amended, authorizes the
beneficial use of sediments in connection with construction, operation, or
maintenance dredging of an authorized Federal water resources project. Section
2037 of WRDA 2007 amends WRDA Section 204 cost sharing responsibilities for
beneficial use of sediment for the protection, restoration, and creation of aquatic
habitats from 75% Federal and 25% non-Federal to 65% Federal and 35% non-
Federal.

Section 206 of WRDA 1992 is a “continuing authority” that authorizes the Secretary
to construct projects for the restoration and protection of aquatic ecosystems
without any “connection” to an existing Corps project. This authority is directly
related to the restoration of the Terrebonne Basin Barrier Island Chain.

Section 1135 of WRDA 1992 is a “continuing authority” that authorizes the
Secretary to restore habitat and improve water quality that has been impacted by
existing Corps projects (navigation structures, locks and dams, reservoirs, etc).
Non-governmental, non-profit groups may also sponsor projects under this
authority. This authority could be utilized to modify dredging operations of the
Houma Navigation Canal to benefit the project, if the canal proves to be a viable
source of sediment for use in the restoration efforts.

FEIS WRDA 2007 Section 7006(e)(3) October 2010
1-32



Need for and Objectives of Action Volume II — Terrebonne Basin Barrier Shoreline Restoration

In addition to coastal restoration efforts undertaken through the efforts discussed
above, other Federal and State coastal restoration efforts over the years have
resulted in the construction of State projects, Federal projects, and State vegetative
plantings (LDNR, 2003). One of the more significant contributions to the
restoration of coastal wetlands has been a result of the North American Wetlands
Conservation Act, administered by the USFWS. The 1999 and 2001 biennial North
American Wetlands Conservation Act report presented to Congress cites 30,558
acres of restoration and 40,348 acres where ecosystem function has been improved
in coastal Louisiana wetlands.

1.5.1.11 Second Emergency Supplemental Appropriations Act to Meet the
Immediate Needs Arising from the Consequences of Hurricane Katrina,
2005 (Public Law 109-062)

The Second Emergency Supplemental Appropriations Act to Meet the Immediate
Needs Arising from the Consequences of Hurricane Katrina, 2005 (Public Law 109-
062) was adopted by Congress on September 2, 2005. This law provided emergency
supplemental funding to repair damage to flood risk management and hurricane
shore protection projects.

1.5.1.12 Department of Defense, Emergency Supplemental Appropriations to
Address Hurricanes in the Gulf of Mexico, and Pandemic Influenza Act,
2006 (Public Law 109-148)

The “Department of Defense, Emergency Supplemental Appropriations to Address
Hurricanes in the Gulf of Mexico, and Pandemic Influenza Act, 2006” (Public Law
109-148), provided funds for the LACPR efforts.

1.5.2 State
1.5.2.1 Louisiana’s Comprehensive Master Plan for a Sustainable Coast, 2010

The Louisiana Legislature, through Act 8 of the First Extraordinary Session of the
2005 Louisiana Legislature, established the Coastal Protection and Restoration
Authority (CPRA) to develop, implement, make reports on, and provide oversight
for a comprehensive coastal protection master plan and annual coastal protection

plans. Several measures proposed in the Master Plan were incorporated into the
initial array for this LCA TBBSR Study.

1.5.2.2 Gap Analysis

In July 2008, the PDT conducted a gap analysis to determine whether adequate
data and information were available for the Timbalier and Isles Dernieres Barrier
Island reaches to proceed with the Feasibility Report. This gap analysis addressed
the availability of data for hydrology, geology, topographic and bathymetric surveys,
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coastal processes, environmental resources and habitats, threatened and
endangered species, magnetometer and cultural resource surveys, oil and gas
infrastructure, land and water resources, economic resources, project designs, land
use, and navigation.

Because of the emphasis historically placed on barrier island research and barrier
island restoration, a rich body of data and literature exist to support the Terrebonne
Basin Barrier Shoreline Restoration Project. This data came in the form of
planning documents, such as the Louisiana Coastal Area (LLCA), Louisiana
Ecosystem Restoration Study, engineering reports, survey reports, Environmental
Assessments, Final Programmatic Environmental Impact Statement (FPEIS)
reports, geological/geotechnical reports and ongoing monitoring programs.

The first large-scale dune building and stabilization project in Louisiana that used
sand fences to stimulate accretion was constructed at Timbalier Island in 1979 and
1980 by Texaco USA. Five years later the Terrebonne Parish Barrier Island
Restoration Project was built at the eastern end of the Isles Dernieres. In 1988 a
preliminary coastal engineering report for the Isles Dernieres Barrier Island
Stabilization Project and an Environmental Assessment was prepared before the
program was terminated by the State. Since the enactment of the Coastal Wetlands
Planning, Protection and Restoration Act (CWPPRA) in 1990, eleven barrier island
restoration projects have been constructed and four have been authorized for
construction.

As part of the engineering and design of these projects, bathymetric and
topographic surveys, hazard and magnetometer surveys, cultural resources
assessments, sand source surveys, and wetland value assessments are typically
conducted. Environmental Assessments are also required before any specific project
can be funded for detailed plans and specifications, and construction. Because of
the rich history of coastal restoration efforts and applied research within the Study
Area, there is an abundance of project-specific data.

In addition to the project specific data, the LCA Science and Technology Program
has developed the Barrier Island Comprehensive Monitoring Program (BICM) that
1s providing long-term data on Louisiana’s barrier islands which will allow for the
evaluation of constructed projects as well as for planning and design of future
barrier island projects. Important components monitored by BICM include
bathymetry, topography, shoreline change, habitats, and storm assessment protocol.

After conducting a thorough review of all relevant project data and information, and
performing the pertinent analyses, the PDT determined that there was sufficient
information available to proceed with the Feasibility Report. Further, it was
determined that no additional data collection or analysis is necessary at this time to
complete the Feasibility Report.
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Specifically, the PDT determined that there are sufficient hydrologic data;
topographic, bathymetric, geophysical, geotechnical, and magnetometer survey
data; coastal processes forcing functions; threatened and endangered species,
wildlife, natural resources, and cultural resources information; and historical
information to complete the Plan Formulation and Alternatives Analyses tasks.
Ship Shoal has been identified as the primary borrow area and it contains sufficient
quantities of beach compatible sand for the Study Area.

1.6 PLANNING PROCESS AND REPORT ORGANIZATION

The Terrebonne Basin Barrier Shoreline Restoration project follows the USACE six-
step planning process specified in Engineering Regulation (ER) 1105-2-100. The
planning process identifies and responds to problems and opportunities associated
with the Federal objective and specified State and local concerns. This integrated
report includes elements of both the planning process and sections specific to the
NEPA review of the project.

The chapter headings and order in this report generally follow the outline of the
required NEPA documentation for an EIS. Chapters of the report relate to the six
steps of the planning process in ER 1105-2-100 as follows:

e Chapter 2: Need For and Objectives of Action

This chapter addresses the first step in the planning process. In the first step
of the planning process, the Study Area problems and opportunities are
defined in addition to the constraints, goals, and objectives. An initial
statement of problems and opportunities was developed for the 2004 LCA
report which reflected the priorities and preferences of the Federal
government, non-Federal sponsor, and other stakeholders. This report
presents an updated problem identification that includes enhanced
understanding of the process and problems of the Study Area.

e Chapter 3: Alternatives

The third chapter of this report addresses the third, fifth, and sixth steps in
the planning process. Step three of the planning process is the formulation of
alternative plans. During this step, the plans developed in the 2004 LCA
report were reevaluated. The fifth step in the planning process addresses
comparisons of the alternative plans with emphasis on the outputs and
affects each alternative. During the sixth step of the planning process, the
selection of the recommended plan is made based upon the comparison of the
alternative plans.

e Chapter 4: Affected Environment
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The fourth chapter of this report addresses the second step of the planning
process which requires an inventory and forecast of resources within the
Study Area. The inventory and forecast of the Study Area provides the
without project condition and is the basis of comparison for the alternatives.

e Chapter 5: Environmental Consequences
The fifth chapter of this report covers the fourth step of the planning process
which evaluates the effects of the proposed alternative plans in terms of
ecosystem benefits. The evaluation criteria are based on the overall goals
and objectives of the LCA program and specific planning objectives and
purposes of the near-term critical restoration projects recommended in the
2005 Chief of Engineers Report.

1.7 USACE CAMPAIGN PLAN

The USACE has developed a Campaign Plan with a mission to “provide vital public
engineering services in peace and war to strengthen our Nation’s security, energize
the economy and reduce risk from disasters.” This Campaign plan is shaping
USACE command priorities, focusing transformation initiatives, measuring and
guiding progress, and helping the USACE adapt to the needs of the future.

USACE Campaign Plan Goals and Objectives Summary

e Goal 1: Deliver USACE support to combat, stability and disaster operations
through forward deployed and reach back capabilities.

0 Objective 1a: USACE is ready, responsive and reliable in delivering
high performance, all hazard, and contingency mission execution in a
world-wide theater of operations.

0 Objective 1b: Prepare Theater Engineer Commands (TEC) to support
Combatant Commanders throughout the spectrum of operations.

0 Objective 1c: Establish human resources and family support programs
that promote readiness and quality of life.

0 Objective 1d: Institutionalize USACE capabilities in interagency policy
and doctrine.

e Goal 2: Deliver enduring and essential water resource solutions through
collaboration with partners and stakeholders.
0 Objective 2a: Deliver integrated, sustainable, water resources
solutions.
0 Objective 2b: Implement collaborative approaches to effectively solve
water resource problems.
0 Objective 2c¢: Implement Streamlined and Transparent Regulatory
Processes to Sustain Aquatic Resources.
0 Objective 2d: Enable Gulf Coast recovery.
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e Goal 3: Deliver innovative, resilient, sustainable solutions to the Armed
Forces and the Nation.

(0}

(0]

Objective 3a: Deliver sustainable infrastructure via consistent and
effective military construction and real estate support to customers.
Objective 3b: Improve resilience and lifecycle investment in critical
infrastructure.

Objective 3c: Deliver reliable infrastructure using a risk-informed
asset management strategy.

Objective 3d: Develop and apply innovative approaches to delivering
quality infrastructure.

e Goal 4: Build and cultivate a competent, disciplined, and resilient team
equipped to deliver high quality solutions.

(0}

o
o
o

Objective 4a: Identify, develop, maintain, and strengthen technical
competencies in selected Communities of Practice (CoP).

Objective 4b: Communicate strategically and transparently.

Objective 4c: Standardize business processes.

Objective 4d: Establish tools and systems to get the right people in the
right jobs, then develop and retain this highly skilled workforce.

This project addresses two points of the USACE Campaign Plan. The second goal of
the USACE Campaign Plan is addressed by this project since it is an element of the
LCA ecosystem restoration plan on the Gulf Coast. This project also addresses the
third goal through the application of the planning process to formulate, analyze,
and evaluate alternative designs in pursuit of a sustainable, environmentally
beneficial, and cost-effective ecosystem restoration design.

FEIS WRDA 2007 Section 7006(e)(3) October 2010

1-37



Need for and Objectives of Action Volume II — Terrebonne Basin Barrier Shoreline Restoration

2.0 NEED FOR AND OBJECTIVES OF ACTION
2.1 NATIONAL OBJECTIVES

The USACE planning process is based on the economic and environmental
Principals and Guidelines (P&G) promulgated in 1983. The P&G provide for
development of reasonable plans that are responsive to National, State, and local
concerns. Planning project benefits are quantified in this process as National
Economic Development (NED) output, National Ecosystem Restoration (NER)
output, or a combination of NED/NER output.

Ecosystem restoration is one of the primary goals of the USACE Civil Works
Program. The USACE objective in ecosystem restoration planning is to contribute
to NER. NER contributions include increases in the net quantity and/or quality of
desired ecosystem resources. NER measurements are changes in ecological
resource quality as a function of improvement in habitat quality and/or quantity.
The units are expressed quantitatively in physical units or indexes that are not
based on monetary units. Net changes are measured in the Study Area and in the
rest of the Nation. Single-purpose ecosystem restoration plans shall be formulated
and evaluated in terms of their net contributions to increases in NER output.
Multipurpose plans that include ecosystem restoration shall contribute to both NED
outputs and NER outputs. For multipurpose projects, a plan that trades off NED
and NER benefits to maximize the sum of net contributions to NED and NER is
usually recommended. However, under Title VII of WRDA 2007, any project or
separable project element under LCA may be justified by the environmental
benefits alone and economic justification is not required if the Secretary determines
that the project or activity is cost-effective.

Louisiana contains one of the largest expanses of coastal wetlands in the contiguous
United States and accounts for 90 percent of the total coastal marsh loss occurring
in the Nation. The LCA TBBSR Study Area is an essential ecosystem since it
includes wetland habitats, essential fish habitat, and has high fish and wildlife
values. The barrier islands protect the interior coastal wetlands, which also have
high fish and wildlife value as well as great economic value as commercial and
recreational fisheries. These ecosystems provide habitat for migratory birds,
wildlife, finfish, shellfish, and other aquatic organisms including threatened or
endangered species. The restoration of these barrier islands would protect these
national assets from further degradation.

2.2 PuUBLIC CONCERNS

Public input was received during several scoping meetings as well as meetings with
various stakeholders. Many people expressed that the timeline for the Study
needed to be advanced due to the urgency of the need in the Study Area. Others
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worried about access to and protection of the restored areas. The impact on
landowners and users of the Study Areas was discussed as well as the impact on
threatened and endangered species. Comments were received concerning
construction methods and borrow sources. Effects to the tidal prism were also
mentioned.

Details of the public comments about the Study are in Chapter 6 of this document.
2.3 PROBLEMS, NEEDS, AND OPPORTUNITIES
2.3.1 General Problem Statement

The overarching problem in the Study Area is a lack of sustainability of the coastal
ecosystem, primarily due to coastal land loss. Natural processes and human
actions, such as the construction of oil field canals and the containment of
waterways, have threatened the long-term wviability of the Study Area. These
processes and activities have all caused significant adverse impacts to the
Terrebonne Basin barrier island shoreline, resulting in extensive barrier island
habitat loss and ecosystem degradation. (USACE, 2004a).

Specific problems in the LCA TBBSR Study Area are:

e Land loss due to erosion threatens the geomorphic and hydrologic barrier
systems

e Longshore sediments are significantly reduced, limiting the ecosystem’s
ability to be self-sustaining.

e Loss of barrier island/headland ecosystem habitat

e Freshwater wetlands are impacted by increased salinity

The following sections discuss general ecosystem problems identified in the Study
Area.

2.3.2 Subsidence

Land elevations decrease due to subsidence from compaction and consolidation of
sediments, faulting, groundwater depletion, and sub-surface fluid extraction. Land
elevations increase due to sediment accretion from riverine and littoral sources and
organic deposition from vegetation. Vertical accretion in the majority of the Study
Area is insufficient to offset subsidence, decreasing land elevations. Based on
NOAA’s (http://tidesandcurrents.noaa.gov) current mean sea level (MSL) trend at
Grand Isle, LA of 9.24 mm/yr and global MSL rise of 1.7 mm/yr (USACE, 2009b),
the subsidence rate in the LCA TBBSR Study Area is estimated at 7.54 mm/yr.
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2.3.2.1 Sea Level Change

2.3.2.1.1 Eustatic Sea Level Change

Eustatic sea level change is the global change of the oceanic water level. According
to the Intergovernmental Panel on Climate Change (IPCC, 2007), the global mean
sea level (MSL) rose at an average rate of about 1.7 mm/yr during the twentieth
century. Recent climate research has documented global warming during the
twentieth century, and has predicted either continued or accelerated global
warming for the twenty-first century and possibly beyond (IPCC, 2007). There are
numerous projections of future eustatic sea level rates (NRC, 1987). The NRC
recommends that three eustatic sea level accelerations be evaluated for engineering
projects, namely NRC curves I, II, and III. The latest Corps guidance (USACE,
2009b) recommends the use of NRC curves I and III for projecting the intermediate
and high eustatic sea level rates (Figure 2-1). The corresponding eustatic sea level
changes between 2006 and 2062 are estimated at 222 mm for the intermediate rate
and 635 mm for the high rate.

Estimated Relative (Eustatic + Subsidence)
Sea Level Rise Since 2006
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Figure 2-1: Estimated Relative Sea Level Rise since 2006

2.3.2.1.2 Relative Sea Level Change

Relative sea level change is the term applied to the effects of the combination of
eustatic sea level change and the change in land elevation. The combination of
subsidence and eustatic sea level rise is likely to cause the landward movement of
marine conditions into estuaries, coastal wetlands, and fringing uplands (Day and
Templet, 1989; Reid and Trexler, 1992).

According to NOAA (http://tidesandcurrents.noaa.gov), the relative mean sea level
trend at Grand Isle, LA is 9.24 mm/yr with a 95% confidence interval of +/- 0.59
mm/yr. Using the USACE (2009b) projections of future changes in mean sea level,
the estimated relative sea level changes in the LCA TBBSR Study Area between
2006 and 2062 are 517 mm, 644 mm, and 1058 mm, for the low/historic,
intermediate and high rates, respectively.

2.3.2.1.3 Retreating and Eroding Barrier Islands

The barrier islands in the Study Area are the remains of an abandoned Mississippi
River Delta; and their degradation is the result of the anthropogenic activities and
natural deltaic processes. Barrier islands act as a buffer to reduce the effects of
ocean waves and currents on associated estuaries and wetlands. Louisiana's barrier
islands are eroding at a rate of up to 20 meters per year, and according to recent
United States Geological Survey (USGS) estimates, several of these islands will
disappear by the end of the century (LACPR, 2009). The disappearance of the
barrier islands exposes coastal wetlands to the full force and effects of wave action,
saltwater intrusion, storm surge, and tidal currents, accelerating wetlands
deterioration.

2.3.2.1.4 Lack of Sediment

As discussed in the previous section, the barrier islands in the Study Area are the
remnants of the abandoned Mississippi River Delta. The islands currently exist in
a sediment-starved environment typical of the erosional barrier arc stage of the
deltaic cycle. The lack of sediment is also attributed to the islands being cut off from
potential sediment sources by the Mississippi River by flood protection levees and
other navigation projects such as the Belle Pass jetties to the east of the Study
Area.

2.3.2.1.5 Shoreline Erosion

The soil along natural ridges and barrier islands is susceptible to wind-induced
erosion. Storm events can directly and indirectly contribute to coastal land loss
through a variety of ways: erosion from increased wave energies, removal and/or
scouring of vegetation from storm surges, and saltwater intrusion into estuaries and
Interior wetlands carried by storm surges. These destructive processes can result in
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the loss and degradation of large areas of coastal habitats in a relatively short
period of time (days and weeks versus years). When these soils are eroded away,
organic marsh soils are directly exposed to open water wave attack. Tropical storm
events and natural tidal processes are other natural causes of shoreline erosion.
Combining these natural causes with man-made activities (navigation/access
channels) further subjects inland areas to more dramatic tidal forces and wave
action, increasing erosion.

2.3.2.1.6 Modification of Natural Hydrology

Navigation channels, control of the Mississippi River and its distributaries, and
canals dredged for oil and gas extraction have dramatically altered the hydrology of
the Study Area. By altering salinity gradients and patterns of water and sediment
flow through marshes, canal dredging not only directly changed land to open water,
but also indirectly changed the hydrological processes essential to a healthy coastal
ecosystem.

Man-made canals and channels have also affected natural hydrology, affecting the
sediment and nutrient transport along the islands. Dredged material banks also
block the movement of sediment re-suspended during storms, which plays a major
role in sustaining land elevations (Reed et al., 1997). Back barrier canals also act
as sediment sinks, hindering the natural overwash and migration process of the
islands.

2.3.2.1.7 Saltwater Intrusion

Saltwater intrusion changes the salinity gradient, which results in habitat changes.
Salinity levels exist along a gradient, which declines as the saltwater moves inland
from the GOM. A distinct zonation of plant communities, or vegetative habitat
types, differing in salinity tolerance exists along that gradient, with the species
diversity of those zones increasing from salt to fresh environments. Changes to the
salinity gradient are caused by a number of factors, including: the construction of
levees, man-made channels and canals, and degraded barrier islands. Tropical
storm events can introduce saltwater into fresher areas, damaging large amounts of
habitat in a short period of time.

2.3.2.2 Habitat Changes and Land Loss

2.3.2.2.1 Wetland Loss

Perhaps the most serious and complex problem in the Study Area is the rate of land
and habitat loss. As noted above, relative sea rise, tropical storms, shoreline
erosion, modification of natural hydrology, and other factors contribute to loss of the
barrier islands in the Study Area. The sustainability of the coastal ecosystems is
threatened by the inability of the barrier islands to maintain geomorphologic
functionality.
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2.3.2.2.2 Herbivory

Both the native muskrat (Ondatra zibethicus) and the introduced nutria (Myocastor
coypus, native to South America) are major contributors to wetland losses in coastal
Louisiana (LACPR, 2009). The nutria have experienced a rapid expansion of their
population since their introduction into the Louisiana coastal wetlands in the
1930s. The grazing and foraging for plant roots by both species have led to “eat-
outs”, which often result in significant local impacts to area marshes. Although
these eat-outs may recover under some conditions, tropical storm impacts on an eat-
out area may directly convert these marshes to permanent open water conditions
(USGS, 2000). Often, the resulting landscape is dominated by aggressive non-
native and/or unpalatable native plants, and a weakening of the marsh structural
integrity (Baroch, et al., 2002).

2.3.3 Needs
Critical needs in the Study Area include:

e Restore and/or preserve critical and essential geomorphic structures
(beach, dune, ridge, and marsh) of the Terrebonne Basin barrier system.

) Reduce and/or prevent future land loss, habitat loss, and fragmentation of
the land features.

e  Protect vital local, regional, and national socio-economic resources.

o Protect the back barrier estuarine environments from the high energy
marine processes and associated salinities of the Gulf of Mexico.

o Near-term restoration should be synergistic with future restoration by
maintaining or restoring the integrity of Louisiana’s coastline, upon which
all future coastal restoration is dependent.

o Design and operate restoration features that support the development of
large-scale, long-range comprehensive coastal restoration.

The natural processes of subsidence and erosion have combined with human-caused
effects leading to significant shoreline retreat and land loss along the Terrebonne
Basin barrier island chain. Construction of levees along the Mississippi River to
prevent flooding has effectively stopped the nourishment of the wetlands with
riverine nutrients and sediments. Confinement of the Mississippi has also caused
its bedload to be deposited in progressively deeper waters of the GOM. In addition,
the sediment load of the river has declined by over 50% due to flood control works
and bank stabilization upstream. The latter two factors have prevented the
Mississippi River sediments from nourishing the barrier islands (USACE, 2004a).
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The Isles Dernieres and Timbalier barrier islands are expected to be impacted by
multiple tropical weather events over the next several decades. Kach storm poses
the risk of breaching the existing islands. As a result, these barrier islands will
continue to degrade and migrate landward as an increasingly fragmented chain of
smaller barrier islands. The fragmentation of the barrier islands will progressively
increase the risk of a single storm event causing widespread fundamental changes
in the hydrodynamics and ecological function of the interior bay system. Based on
historical trends, a direct hurricane or tropical storm impact can be expected on a
frequent basis.

Complete opening of the bays to the unabated effects of storms will increase the
volume of open water and fetch within these bays, decreasing their ecologic value.
Ecologic changes will occur and storm surges will increase, requiring greater levels
of flood risk reduction infrastructure in populated areas. As the islands continue to
fragment and migrate northward allowing intrusion of the GOM, restoration will
become progressively more expensive and difficult to implement. The effects of
increased wave and storm energy will increase stress on, and contribute to a
reduction in the vigor and aerial extent of, the remaining wetlands that now serve
as a buffer affording protection against storms to the developed areas located north
of the Study Area (USACE, 2008).

2.3.4 Study Area Opportunities

To address the overarching Study Area problem of sustainability, a combination of
restoration strategies applied in a systematic manner to restore the ecosystem is
needed. Examples of restoration strategies are vegetative planting, the use of
dredged material for site-specific restoration (beach and marsh fill), hydrologic
modification, restoration/preservation of critical geomorphic structures, and where
appropriate hard-structural solutions (breakwaters, revetments, etc.). These and
other restoration strategies are represented by the various management measures
evaluated.

Opportunities for ecosystem restoration include:

e Increase longevity of the barrier island geomorphic function
e Improve the habitat value of the barrier islands

e Increase sediment into the longshore transport process

e Restore diversity of the barrier island habitats

Many of the above opportunities can be utilized in combination with planned or
existing projects to produce synergistic effects while minimizing disruptions to the
surrounding ecosystem and economy.
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2.4 PLANNING OBJECTIVES

For the LCA 2004 Study, two tiers of planning objectives were established —
hydrogeomorphic and ecosystem objectives. The hydrogeomorphic objectives were:

e [Establish dynamic salinity gradients that reflect natural cycles of
freshwater availability and marine forcing.

e Increase sediment input from sources outside estuarine basins, and
manage existing wetlands and rebuild marsh substrate.

e Maintain or establish natural landscape features and hydrologic processes
that are critical to sustainable ecosystem structure and function.

The ecosystem objectives were:

e  Sustain productive and diverse fish and wildlife habitats.

e Reduce nutrient delivery to the Continental shelf by routing Mississippi
river waters through estuarine basins while minimizing potential adverse
effects.

The LCA TBBSR Study Area objectives are a localized and project specific
delineation of the LCA objectives. The Terrebonne Basin barrier shoreline is a
unique ecosystem that helps to maintain the integrity of the gulf shoreline and
protects the interior coast from further degradation. Aside from supporting coastal
habitats, the coastal barrier chains in Louisiana are the first line of defense for
protecting wetlands, inland bays, and mainland regions from direct effects of wind,
waves, and storms. The barrier systems serve multiple defensive purposes to:

e  Reduce coastal flooding during periods of storm surge;

e Prevent direct ocean wave attack, which would accelerate rates of erosion
and degradation of marshes and other wetlands; and

e Help maintain gradients between saline and freshwater, thereby
preserving estuarine systems.

Based on the function of these barrier islands and problems identified for the
Terrebonne islands during this study, the following planning objectives were
developed to assist the development and evaluation of alternative plans.

e Provide an expanded footprint of minimized barrier island section to
provide the geomorphic form and ecologic function of the Terrebonne
Basin barrier island, reducing volume loss within the LCA TBBSR Study
Area below the historic average (1880 through 2005)

e Restore and improve various barrier island habitats that provide essential
habitats for fish, migratory birds, and other terrestrial and aquatic
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species, mimicking, as closely as possible, conditions which would occur
naturally in the area for the 50 year period of analysis.

e Increase sediment input to supplement longshore sediment transport
processes along the gulf shoreline by mechanically introducing compatible
sediment, and increasing the ability of the restored area to continue to
function and provide habitat for the 50 year period of analysis with
minimum continuing intervention.

2.5 PLANNING CONSTRAINTS

Planning constraints relevant to the Study include natural resources limitations
such as lack of suitable sediments for restoration; environmental impacts of human
activities in the Study Area; infrastructure and cultural resources that must be
avoided or relocated; and limitations in the characterization and simulation of
environmental processes that determine the effects of alternatives plans. Winds
and waves caused by storm events have been known to move artifacts and pipelines
on the seafloor of the Gulf of Mexico. Additionally, barrier shoreline systems are
dynamic. Each hurricane and winter season will impact the shoreline to varying
degrees. Breaches created during a hurricane are often healed through the natural
sand transport processes. However, lack of sediment in the Terrebonne barrier
system has limited the natural ability of these breaches to close. Throughout the
study, the team’s analyses attempted to incorporate data relating to these changes.
However, the dynamic nature of the shoreline makes it more difficult to accurately
simulate and predict the affects of the various alternatives.

2.6 FUTURE WITHOUT PROJECT

The Study, located in LCA Subprovince 3, provides for the restoration of the
Timbalier and Isles Dernieres barrier island reaches located in Terrebonne Parish
and Lafourche Parish, Louisiana. The Study Area is shown on Figure 2-2.

Isles Dernieres Reach

The Isles Dernieres Reach represents a barrier island arc approximately 22 miles
long in Terrebonne Parish and extends from Caillou Bay east to Cat Island Pass.
Raccoon Island, Whiskey Island, Trinity Island, East Island, and Wine Island, the
primary islands that comprise the Isles Dernieres barrier island reach, are backed
by Bay Blanc, Bay Round, Caillou Bay, and Terrebonne Bay, and bordered by the
Gulf of Mexico (GOM) on the seaward side. The islands range from approximately
0.1 to 1.2 miles wide and are generally composed of a thin sand cap over a thick

mud platform. Elevations are generally low and the islands are frequently
overwashed (USACE, 2004c).

The Isles Dernieres have been and continue to be an important commercial and
recreational resource for Louisiana and the nation for more than 150 years. The
islands support habitats that are critical to the State’s commercial fishing industry.
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Furthermore, the mineral-rich subsurface below Terrebonne Bay, Lake Pelto, and
Timbalier Bay has supported a high concentration of oil and gas wells.

Timbalier Reach

The Timbalier Reach is comprised of Timbalier Island and East Timbalier Island.
The two islands are on the western edge of the Lafourche barrier shoreline and are
located about 60 miles southwest of New Orleans, Louisiana (Figure 2-2). This
barrier island shoreline is approximately 20 miles long and backed by Terrebonne
and Timbalier Bay to the north and delimited by Raccoon Pass to the east and Cat
Island Pass to the west. The islands range from 0.1 to 0.6 miles wide and have low
elevations. The Timbalier Islands support onshore and offshore oil and gas
development and production. Oil and gas production facilities are prevalent along
East Timbalier Island, while only a few scattered facilities are present along
Timbalier Island. Oil and gas canals are present on both islands (USACE, 2004c).

The Timbalier Islands are very dynamic island systems that form the eastern end of
the Study Area and are migrating both landward and laterally. The Timbalier
Islands are comprised of the Western and Eastern section of Timbalier and East
Timbalier Island. Over the last century, Timbalier Island lost most of its area,
shrinking from 3,580 acres to 1,349 acres; most of the loss occurred on the bayside.
From 1978 to 1988, the island lost an average of 63 acres/yr as result of opposite
rates of migration of Gulf and bayside shorelines, that is, the bayside shoreline
migrated seaward while the Gulf shoreline migrated landward.
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Figure 2-2. Terrebonne Basin Barrier Shoreline Restoration Study Area
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Raccoon Island

Description
Raccoon Island is approximately 2.6 miles long (USDA, 2007b) and is located at the

western end of Isles Dernieres. It is the largest shorebird rookery in the Isles
Dernieres. Raccoon Island is characterized by sandy beach with well-vegetated
washover terraces backed by thick groves of black mangrove and salt marsh. The
recurved spit at the west end is low and dominated by washover flats.

00 20 0 S0 LooRat

Figure 2-3. Aerial Photograph of Raccoon Island in 2008 (Prior to
construction of the TE-49 back barrier marsh)
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Figure 2-4. Congregation of seabirds on a breakwater on Raccoon Island

Figure 2-5. Aerial view of existing breakwaters on Raccoon Island

Figure 2-6. Northerly view of existing breakwaters on Raccoon Island

Proposed Projects

There are two existing CWPPRA projects that were accounted for in the analysis of
Raccoon Island: TE-29 and TE-48. The TE-29 project, which was completed in July
1997, included the construction of eight segmented breakwaters along the eastern
end of the island. The TE-48 project consists of two phases. Phase A, which
included the construction of eight additional segmented breakwaters and a terminal
groin, was completed in September of 2005. The terminal groin, which was
constructed on the eastern end of the island, was intended to prevent longshore
currents from scouring accumulated sediment behind the breakwater field. Phase B,
which is currently in the pre-construction phase, will include the creation of a 53-
acre marsh along the backside of the island.
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An additional CIAP project, which proposed 16 additional breakwaters on Raccoon
Island, was considered, but was not included in the analysis because the plans are
preliminary and the State is pursuing the use of these CIAP funds as cost share for
the LCA project. No additional projects, including CWPPRA or CIAP projects have
been proposed for Whiskey Island.

Landloss

The average historic shoreline change between 1887 and 2002 was —27.4 ft/yr with a
range of —28.9 to -24.9 ft/yr. The average short-term shoreline change between 1988
and 2002 was -60.5fy/yr with a range of -144.5 to -8.6 ft/yr (USACE, 2004c). The
average long-term shoreline change rate between 1956 and 1988 developed from the
atlas of shoreline changes on Louisiana (William et al., 1992) was -28.6 ft/yr.

Since 1978, Raccoon Island rapidly decreased in area from 368.2 to 200.2 acres
between 1978 and 1988. During this time period, multiple hurricane impacts
occurred in 1979 (Bob and Claudette) and 1985 (Danny, Elena, and Juan). From
1988 to 1992, Raccoon Island further decreased in area from 200.2 acres to 167.8
acres. With the impact of 1992’s Hurricane Andrew, the area of Raccoon Island
continued to decrease even further to 112.8 acres. By 1993, Raccoon Island had
further reduced in area to 99.2 acres. A Federal Emergency Management Agency
(FEMA) restoration project constructed in 1994 increased the size of Raccoon Island
to 127.2 acres by 1996. An additional segmented breakwater project further
increased the area of Raccoon Island to 145.5 acres by 2002. While the hurricane
impacts in 2005 (Katrina and Rita) caused erosion, the breakwaters continued to
benefit the island (USACE, 2004c). Though an increase in acreage was observed in
2006 (215 acres), the effects of Hurricanes Gustav and Ike reduced Raccoon Island
to 121 acres by the winter of 2008 (Barras, 2009).

For this study, the island dimensions and habitat composition of Raccoon Island
were determined by applying vertical adjustments (subsidence and sea level rise)
and horizontal adjustments (background erosion and overwash) to the existing
1sland footprint for each target year (see Appendix L). The footprint includes 73
acres of existing mangrove stands and the 53-acre marsh component that was
constructed as part of TE-48. The horizontal adjustment accounted for the impacts
of the existing breakwaters (TE-29 and TE-48). The resulting habitat acreages are
summarized in Table 2-1.

Table 2-1. Habitat Acres and Year of Disappearance for Raccoon Island
FWOP
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Habitat Acres
Island Habitat YOD=
Type TYO | TY1 | TY5 | TY10 [ TY20 | TY30 [ TY40 | TY50 | (TY)
Dune 0 0 0 0 0 0 0 0 NA
Raccoon  [Supratidal 51 51 30 10 3 0 0 0 TY30
Intertidal 188 184 161 137 76 55 0 0 TY40

aYOD: Year of Disappearance

At TYO, the dimensions of Raccoon Island (i.e. height, width, and depth of each
habitat type) are not sufficient to provide geomorphologic form and ecologic function
as defined in Section 3.3.2.2.1. As seen in Table 2-1, the island lacks dune habitat
(i.e. subaerial acreage greater than +5ft NAVD) and the 51 acres of supratidal
habitat is expected to disappear by TY30. By TY40, the 188 acres of intertidal
habitat will be gone, including the 73 acres of existing mangrove stands that were
observed on the island during the November 2008 and July 2009 site visits.
Therefore, if no additional actions are taken, the year of disappearance (YOD) for
the entire island is TY40.

Future Ecosystem Losses Without Project

If no action is taken to restore Raccoon Island, the following significant
environmental resources will be lost that have institutional, public, and technical
1mportance.

e Westernmost end of the Isles Dernieres Barrier Island Refuge

e Second largest nesting colony of brown pelicans in Louisiana (Linscombe,
1993)

e Largest species diversity of aquatic birds of any single island in Louisiana
and perhaps North America (Linscombe, 1993)

e Critical habitat for piping plover
e 188 acres of Essential Fish Habitat (EFH) and highly productive marsh

e 51 acres of supratidal habitat utilized by the brown pelican as a rookery and
by migrating birds as resting areas

e Storm surge protection for western Terrebonne Parish

The following photographs provide an overview of the existing habitats found on
Raccoon Island.
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Figure 2.7. Brown Pelican rookry on Raccoon Island

Figure 2.8. Reresentative view of the mangrove habitat on Raccoon
Island during nesting season

FEIS WRDA 2007 Section 7006(e)(3) October 2010
2-16



Need For and Objectives of Action Volume V — Terrebonne Basin Barrier Shoreline Restoration

Whiskey Island

Description

Whiskey Island is located near the middle of five islands in the Isles Dernieres
barrier island reach. It is approximately 4.6 miles long (USDA, 2007b) and located
approximately 17.5 miles southwest from Cocodrie, Louisiana in Terrebonne Parish.

3

Figure 2.9. Aerial Photograph of Whiskey Island in 2008 (Prior to the
construction of TE-50 back barrier marsh))

Proposed Projects

CWPPRA project TE-50 created approximately 316 acres of intertidal back-barrier
marsh between the two existing mangrove stands. The project was completed
during the course of this Study (October 2009) and was therefore accounted for in
the analysis.

An additional CWPPRA project, TE-47, was considered but was not accounted for in
the analysis of Whiskey Island. The proposed project would restore the west flank
of Whiskey Island, creating a net benefit of 195 acres. Although the Engineering
and Design phase has been completed, the project was not approved for

construction. No additional projects, including CIAP projects have been proposed
for Whiskey Island.

Landloss

The average historic shoreline change rate between 1887 and 2002 was -56.0 ft/yr
with a range of -77.5/- 45.7 ft/yr. The average short-term shoreline change rate was
-86.0 ft between 1988 and 2002 with a range of -139.4/-48.4 ft/yr (USACE, 2004c).
The average long-term shoreline change rate between 1956 and 1988 developed
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from the atlas of shoreline changes on Louisiana (William et al., 1992) was -42.7
ft/yr.

Prior to restoration, the morphology of Whiskey Island was dominated by washover
flats and isolated washover terraces. The CWPRRA restoration project (TE-27) at
Whiskey Island created an artificial dune +4 to +6 ft in elevation, which was 2 to 3
ft above the natural pre-restoration surface. As seen throughout the Isles Dernieres,
Whiskey Island is historically erosional and decreasing in area. Between 1978 and
1988, Whiskey Island decreased in area from 904.4 acres to 564.2 acres. The
hurricanes of 1979 and 1985 were contributing factors to the decrease in area. By
1992, Whiskey Island had decreased to 505.6 acres. During the 1992 hurricane
season, Hurricane Andrew impacted this area dramatically, reducing Whiskey
Island to 440.8 acres. By 1993 it had further decreased in area to 428.4 acres. Post
storm recovery processes increased the area of Whiskey Island to 474.8 acres by
1996. Construction of the Whiskey Island project (TE-27) began in February 1998
and was completed in August 1998. By 2002, the area of Whiskey Island had
increased to 642.8 acres, a 36% increase in area. While the hurricanes in 2005
impacted the island, overwash processes and longshore sediment transport from
Trinity and East Islands benefited Whiskey Island (USACE, 2004c). The effects of
Hurricanes Gustav and Ike decreased the area of Whiskey Island to 509 acres.

For this study, the island dimensions and habitat composition of Whiskey Island
were determined by applying vertical adjustments (subsidence and sea level rise)
and horizontal adjustments (background erosion and overwash) to the existing
1sland footprint for each target year (see Appendix L). The footprint includes the
316-acre marsh component that was constructed as part of TE-50. Table 2-2
summarizes the habitat acreages computed for Whiskey Island for the period of
analysis.

Table 2-2. Habitat Acres and Year of Disappearance for Whiskey Island
FWOP

Habitat Acres
Island Habitat YOD=
Type TYO | TY1 | TY5 | TY10 [ TY20 | TY30 [ TY40 | TY50 | (TY)
Dune 0 0 0 0 0 0 0 0 NA
Whiskey [Supratidal 377 367 40 4 0 0 0 0 TY17
Intertidal 443 436 692 616 468 375 0 0 TY31

aYOD: Year of Disappearance

At TYO, the dimensions of Whiskey Island (i.e. height, width, and depth of each
habitat type) are not sufficient to provide geomorphologic form and ecologic function
as defined in Section 3.3.2.2. As seen 1n Table 2-2, the island lacks dune habitat
(i.e. subaerial acreage greater than +5ft NAVD) and the 377 acres of supratidal
habitat is expected to disappear by TY17. By TY31, the 443 acres of intertidal
habitat will be gone, including the 286 acres of existing mangrove stands that were
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observed on the island during the November 2008 and July 2009 site visits.
Therefore, if no additional actions are taken, the year of disappearance (YOD) for
the entire island is TY31.

Impacts of Landloss
If no action is taken to restore Whiskey Island, significant environmental resources
will be lost that have institutional, public, and technical importance.

e 443 acres of Essential Fish Habitat (EFH)
e Critical habitat for piping plover

e 377 acres of supratidal habitat
e Storm surge protection for Terrebonne Parish

e Protection of oil and gas infrastructure

The following are representative photographs of habitats and features found on
Whiskey Island.

Figure 2-10. Oil and gas facility locad east of Whiskey Island
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Figure 2-11. Back barrier marsh and mngro habitat found on Whiskey
Island

Figure 2-12. Oyster reefs located behind Whiskey Island

Trinity Island

Description

Trinity Island, the largest island of the Isles Dernieres, is approximately 5.2 miles
long (USDA, 2007b) and lies immediately to the east of Whiskey Island. The
morphology includes low dune terraces, with isolated dunes of up to 3 to 4 ft in
elevation. Overwash i1s more frequent at the west and east ends of the island where
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elevations decrease. It is a remnant of the original mainland marsh and well-
vegetated by black mangroves and salt marsh species. Trinity Island is historically
eroding. Between 1978 and 1988, Trinity Island decreased in area from 1,317.1
acres to 894.6 acres. This was a time period of multiple hurricanes in occurring in
1979 and 1985. By 1992, Trinity Island further decreased to 796.5 acres. During the
1992 hurricane season, Hurricane Andrew impacted this area, reducing Trinity
Island to 678.5 acres and by 1993, the island decreased further to 651.4 acres. By
1996, the area of Trinity Island continued to decrease to 617.4 acres. Trinity Island
increased in area from 617.4 to 710.1 in 2002 as a result of a restoration project
constructed on the western end of the islands (USACE, 2004c). Though the impacts
of Hurricanes Katrina and Rita were offset by the New Cut Project in 2006
(increasing Trinity Island to 764 acres), the effects of Hurricanes Gustav and Ike
decreased the total area of the island to 509 acres by 2008 (Barras, 2009).

Figure 2-13. Aerial Photograph of Trinity Island in 2008

Proposed Projects

A beach and back barrier marsh restoration project for Trinity and East Island was
presented at the CWPPRA Task Force Meeting in January 2006, but was not
selected for CIAP funding. Therefore, the project was not included in the Trinity
Island analysis. No additional projects, including CWPPRA or CIAP projects have
been proposed for Trinity Island at this time.

Landloss

The average historic shoreline change rate between 1887 and 2002 was -38.4 ft/yr
with a range of -47.9/-34.3 ft/yr. The 1988-2002 average short-term change rate was
-62.5 ft/yr with a range of -107.3/-41.1 ft/yr. The acceleration between the long-term
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and short-term shoreline change rates is linked to the major hurricane impacts of
1992 and 2002 (USACE, 2004c). The average long-term shoreline change rate
between 1956 and 1988 developed from the atlas of shoreline changes on Louisiana
(William et al., 1992) was -39.7 ft/yr.

For this study, the island dimensions and habitat composition of Trinity Island
were determined by applying vertical adjustments (subsidence and sea level rise)
and horizontal adjustments (background erosion and overwash) to the existing
1sland footprint for each target year (see Appendix L). Table 2-3 summarizes the
habitat acreages computed for Trinity Island for the period of analysis.

Table 2-3. Habitat Acres and Year of Disappearance for Trinity Island
FWOP

Habitat Acres
Island Habitat YOD2
Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 [ TY50 [ (TY)
Dune 39 32 4 3 0 0 0 0 TY20
Trinity Supratidal 232 206 137 52 3 1 0 0 TY33
Intertidal 311 326 327 245 72 19 0 0 TY40

aYOD: Year of Disappearance

At TYO, the dimensions of Trinity Island (i.e. height, width, and depth of each
habitat type) are not sufficient to provide geomorphologic form and ecologic function
as defined in Section 3.3.2.2.1. As seen in Table 2-3, the island has 39 acres dune
habitat, 232 acres of supratidal habitat, and 311 acres of intertidal habitat. The
dune habitat is expected to disappear by TY20 and most of the supratidal habitat
will disappear by TY20. By TY40, the 311 acres of intertidal habitat will be gone.
Therefore, if no additional actions are taken, the year of disappearance (YOD) for
the entire island is TY40.

Future Ecosystem Losses Without Project
If no action is taken to restore Trinity Island, significant environmental resources
will be lost that have institutional, public, and technical importance.

e 311 acres of Essential Fish Habitat (EFH)

e C(Critical habitat for piping plover
e 232 acres of supratidal habitat
e Storm surge protection for Terrebonne Parish

e Protection of oil and gas infrastructure
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Figure 2-14. Northerly view of and oil and gas facility protected by Trinity
Island

Figure 2-15. Southeasterly view of Trinity Island
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Figure 2-16. Typical view of te mangrove community on Trinity Island

Figure 2-17. Remnant of a fishing camp on Trinity Island
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Figure 2-18. One of the many raccoons that inhabit Trinity Island

L.

WAL

Figure 2-19. Statue of Mary placed on Trinity Island by the Whiskey Pass
Redfish Association
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1gur -20. ne of the many reblrds that uillz Trinity Island
East Island

Description

East Island is approximately 3.1 miles long (USDA, 2007b) and is the easternmost
island of the Isles Dernieres. It is characterized by low dunes and washover
terraces, with elevations ranging from +3 to +5 North American Vertical Datum
1988 (NAVD 88).

0 B0 0 0 1000 Fest .‘ll

Figure 2-21. Aerial Photograph of East Island In 2008
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Proposed Projects

A beach and back barrier marsh restoration project for Trinity and East Island was
presented at the CWPPRA PPL 16 in January 2006, but was not selected for CIAP
funding. Therefore, the project was not included in the East Island analysis. No
additional projects, including CWPPRA or CIAP projects have been proposed for
East Island at this time.

Landloss

Prior to restoration, East Island was rapidly eroding and decreasing in area since
1887. In 1978, East Island was 368.2 acres in area and by 1988 it had decreased in
size to 202.2 acres. The average historic shoreline change between 1887 and 2002
was -17.0 ft/yr with a range of - 34.6/-5.1 ft/yr. Short-term, between 1988 and 2002,
the average shoreline erosion rates accelerated to -38.6 ft/yr with a range of -64.0/-
14.0 ft/yr. During this period of time multiple hurricane impacts occurred in 1979
and in 1985. The 1985 impacts prompted island restoration efforts by way of the
LCA TBBSR Study (USACE, 2004c). The average long-term shoreline change rate
between 1956 and 1988 developed from the atlas of shoreline changes on Louisiana
(William et al., 1992) was -39.7 ft/yr.

By 1992, East Island had continued to lose land and measured 173.4 acres in size.
After Hurricane Andrew made landfall in 1992, East Island was further reduced to
93.4 acres, and this continued into 1993 when East Island reached 88.5 acres in
size. Following Hurricane Andrew, FEMA did an emergency restoration project east
of the former Terrebonne Parish restoration site, resulting in East Island enlarging
from 88.5 acres in 1993 to 193.1 acres in 1996. The CWPPRA East Island
restoration was completed in 1998, and the area of the island increased from 193.1
acres to 380.4 acres by 2002 (USACE, 2004c). By 2008 East Island decreased to
approximately 300 acres due to the hurricane impacts in 2005 and 2008.

For this study, the island dimensions and habitat composition of East Island were
determined by applying vertical adjustments (subsidence and sea level rise) and
horizontal adjustments (background erosion and overwash) to the existing island
footprint for each target year (see Appendix L). Table 2-4 summarizes the habitat
acreages computed for East Island for the period of analysis.

Table 2-4. Habitat Acres and Year of Disappearance for East Island FWOP

Habitat Acres
Island Habitat YODa2
Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY)
Dune 35 23 5 4 0 0 0 0 TY20
East Supratidal  [178 176 86 46 6 0 0 0 TY29
Intertidal 71 59 110 101 58 16 0 0 TY40

aYOD: Year of Disappearance

At TYO, the dimensions of East Island (i.e. height, width, and depth of each habitat
type) are not sufficient to provide geomorphologic form and ecologic function as
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defined in Section 3.3.2.2.1. As seen in Table 2-4, the island has 35 acres dune
habitat, 178 acres of supratidal habitat, and 71 acres of intertidal habitat. The
dune habitat is expected to disappear by TY20 and most of the supratidal habitat
will disappear by TY20. By TY40, the 71 acres of intertidal habitat will be gone.
Therefore, if no additional actions are taken, the year of disappearance (YOD) for
the entire 1sland is TY40.

Future Ecosystem Losses Without Project
If no action is taken to restore East Island, significant environmental resources will
be lost that have institutional, public, and technical importance.

e 71 acres of Essential Fish Habitat (EFH)
e Critical habitat for piping plover

e 178 acres of supratidal habitat
e Storm surge protection for western Terrebonne Parish

e Protection of oil and gas infrastructure
Wine Island

Description

Wine Island, located approximately 2.5 miles northeast of East Island and 3.9 miles
west of Timbalier Island, lies on Wine Island Shoal, with Wine Island Pass to the
west and Cat Island Pass to the east. Historically, Wine Island was the
easternmost of the Isles Dernieres. It was approximately three miles in length, and
located across the mouth of the present Wine Island/Cat Island Pass (Penland, et
al., 2005). By the mid-20th Century the island had migrated north and eroded
away. What is now called Wine Island is a dredge spoil disposal site, associated
with the Houma Navigation Canal (HNC). In 1991 the present configuration was
created when the South Terrebonne Tidewater Management and Conservation
District (District) constructed the rock containment dike and the USACE filled it
with dredge spoil from the HNC. The original restoration created a 24-acre island,
approximately 1,500 ft, east to west. The island was vegetated with a mixture of
cordgrass, black mangrove, and ryegrass by the District and the Coastal
Restoration Division of the Louisiana Department of Natural Resources in the same
year. In 1992 Hurricane Andrew overwashed the island, decimated the vegetation,
and washed approximately one-third of the land away. Plans for additional rock
structures, dredge spoil placement, and vegetation planting never materialized and
responsibility for the island was transferred to the Louisiana Department of
Wildlife and Fisheries. The present island is small; approximately 800 ft in east-
west dimension. The island is no longer contained within the revetment: its area
has been reduced significantly and its footprint has migrated north such that about
one third of it presently lies outside the subcircular ring of rocks.
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The island is a thriving bird rookery. There is strong public sentiment, from

Terrebonne Parish residents and Parish government, to protect and expand Wine
Island.

Figure 2-22. Aerial Photograph of Wine Island in 2008

Proposed Projects

The Wine Island Restoration project was nominated by the Louisiana Department
of Wildlife and Fisheries (LDWF) for CIAP funding. The project would increase the
size of Wine Island through the use of hydraulically dredged material from the
Houma Navigation Canal. Due to the uncertainty of project implementation, the
Wine Island Restoration project was not included in the analysis. Furthermore, the
State is pursuing the use of these CIAP funds as cost share for the LCA project. No
additional projects, including CWPPRA or CIAP projects have been proposed for
Wine Island at this time.

Land loss

It is unknown if the present land mass has been supplemented by subsequent
dredge spoil disposal. Its low relief and sparse vegetation point to periodic
overwash, as does its ongoing migration out of the encircling rock revetment. The
average long-term shoreline change rate between 1956 and 1988 developed from the
atlas of shoreline changes on Louisiana (William et al., 1992) was -21.6 ft/yr. Table
2-5 summarizes the habitat acreages computed for Wine Island for the period of
analysis.
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Table 2-5. Habitat Acres and Year of Disappearance for Wine Island FWOP

Habitat Acres
Island Habitat YOD2
Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 [ TY50 [ (TY)
Dune 1 0 0 0 0 0 0 0 TY1
Wine Supratidal 6 4 3 2 1 0 0 0 TY29
Intertidal 6 7 6 5 3 1 0 0 TY35

aYOD: Year of Disappearance

At TYO, the dimensions of Wine Island (i.e. height, width, and depth of each habitat
type) are not sufficient to provide geomorphologic form and ecologic function as
defined in Section 3.3.2.2.1. As seen in Table 2-5, the island has 1 acres of dune
habitat, 5 acres of supratidal habitat, and 6 acres of intertidal habitat. The dune
habitat is expected to disappear by TY1 and most of the supratidal habitat will
disappear by TY29. By TY35, the six acres of intertidal habitat will be gone.
Therefore, if no additional actions are taken, the year of disappearance (YOD) for
the entire 1sland i1s TY35.

Future Ecosystem Losses Without Project
If no action is taken to restore Wine Island, significant environmental resources will
be lost that have institutional, public, and technical importance.

e 6 acres of Essential Fish Habitat (EFH)
e C(Critical habitat for piping plover

e 5 acres of supratidal habitat utilized by the brown pelican and numerous
other shorebirds

e Storm surge protection for western Terrebonne Parish

e Protection of oil and gas infrastructure
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Figure 2-24. Typical view of the habitat found on Wine Island and the
nesting brown pelicans

Timbalier Island

Timbalier Island is approximately 7 miles long (USDA, 2007b) and lies in
Terrebonne and Lafourche Parishes. Historical maps of shoreline change have
provided insight into the erosion process during the rapid westward migration by
Timbalier Island. Over the last 115 years, Timbalier Island has migrated 2.5 miles
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to the west by the erosion of its east end and the recurve spit extension of its west
end. With this westward migration, Timbalier Island has developed two distinct
shoreline change rate regimes (USACE, 2004c).

Figure 2-25. Aerial Photograph of Timbalier Island in 2068 |

Proposed Project

The goal of CWPPRA project TE-53 (Enhancement of Barrier Island Vegetation
Demonstration) is to develop cost-effective methods for enhancing vegetative
establishment and growth on barrier island restoration projects. Currently, this
project is in the planning phase. Two possible project sites have been proposed —
the site of the Timbalier Island Dune and Restoration project (TE-40), and the New
Cut Dune and Marsh Restoration project (TE-37) site (LDNR, 2009b). TE-53 is
currently waiting project phase authorization.

Due to the uncertainty of project implementation, CWPPRA project TE-53 was not
included in the analysis for the island. No additional projects, including CWPPRA
or CIAP projects have been proposed for Timbalier Island at this time.

Landloss

The average historic rate of shoreline change for the eastern portion of Timbalier
Island was -42.9 ft/yr between 1887 and 2002 with a range of -48.6/-37.3 ft/yr.
Between 1988 and 2002, the average short-term erosion rate accelerated to -179.4
ft/yr with a range of -205.5/-153.3 ft/yr for the eastern portion. The high rates of
negative change reflect the impact of the 1992 and 2002 hurricanes. Conversely,
with the western migration of Timbalier Island, the western portion of the island
has historically shown a lower rate of shoreline change. The average historic erosion
rate for the western portion is -4.1 ft/yr with a range of -31.0/+20.9 ft/yr between
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1887 and 2002. The western portion has experienced an average short-term erosion
rate between 1988 and 2002 of 13.4 ft/yr with a range of -118.7/+31.9 ft/yr. The
combination of the 1985/1992/2002 hurricanes and disruption of the westward
sediment transport by the Belle Pass jetties have all contributed to the high rates of
shoreline change in this area (USACE, 2004c). The average long-term shoreline
change rate between 1956 and 1988 developed from the atlas of shoreline changes
on Louisiana (William et al., 1992) was -32.5 ft/yr.

For this study, the island dimensions and habitat composition of Timbalier Island
were determined by applying vertical adjustments (subsidence and sea level rise)
and horizontal adjustments (background erosion and overwash) to the existing
island footprint for each target year (see Appendix L).Table 2-6 summarizes the
habitat acreages computed for Timbalier Island for the period of analysis.

Table 2-6. Habitat Acres and Year of Disappearance for Timbalier Island
FWOP.

Habitat Acres
Island Habitat YODa2
Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY)
Dune 57 53 31 8 0 0 0 0 TY20
Timbalier |Supratidal [549 529 266 [286 |93 18 1 0 TY46
Intertidal 374 373 541 392  |289 149 37 2 >TY50

aYOD: Year of

At TYO, the dimensions of Timbalier Island (i.e. height, width, and depth of each
habitat type) are not sufficient to provide geomorphologic form and ecologic function
as defined in Section 3.3.2.2.1. As seen in Table 2-6, the island has 57 acres of dune
habitat, 549 acres of supratidal habitat, and 374 acres of intertidal habitat. The
dune habitat is expected to disappear by TY20 and most of the supratidal habitat
will disappear by TY40. By TY50, all but two acres of intertidal habitat will be
gone.

Future Ecosystem Losses Without Project
If no action is taken to restore Timbalier Island, significant environmental
resources will be lost that have institutional, public, and technical importance.

e 374 acres of Essential Fish Habitat (EFH)

e Critical habitat for piping plover
e 549 acres of supratidal habitat
e Storm surge protection for eastern Terrebonne and Lafourche Parishes

e Protection of oil and gas infrastructure
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Figue 2-26. View of the sand
recent restoration project

reated on Timbalier Island during a
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Figure 2-27. Shoreline protection feature located on Timbalier Island
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Figure 2-28. View of the many shorebirds that utilize Timbalier Island
East Timbalier Island

East Timbalier Island is approximately 3.6 miles long (USDA, 2007b) and lies east
of Little Pass Timbalier and directly west of the Bayou Lafourche headland. East
Timbalier Island is occupied by a major oil and gas operation at the inshore
Timbalier Bay Field. The island and surrounding bay supports major offshore
production facilities. East Timbalier Island is known for the massive rip-rap seawall
along its Gulf shoreline and numerous revetments landward of it. The combination
of the position of East Timbalier Island immediately downdrift of the Bayou
Lafourche headland and the Belle Pass jetties create one of the most erosional areas
1n coastal Louisiana (USACE, 2004c).
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%

Figure 2-29. Aerial Photograph of East Timbalier Island in 2008‘

F

Proposed Project

There are two proposed CIAP project on East Timbalier. The first project proposes
the creation of approximately of 3,200 linear feet of segmented breakwaters, 190
acres of supratidal habitat, and 180 acres of intertidal habitat. The second project
would close a breach in the island and rebuild a larger, wider dune and beach along
the gulfward shoreline.

Due to the uncertainty of project implementation, neither project was included in
the analysis. No additional projects, including CWPPRA or CIAP projects have
been proposed for East Timbalier Island at this time.

Landloss

The average historic erosion rate between 1887 and 2002 was -61.2 ft/yr with a
range of -74.3 to -49.2 ft/yr. The average short-term erosion rate between 1988 and
2002 decreased to -36.3 ft/yr with a range of -65.5 to -4.9 ft/yr. The erosion rate
diminished here in spite of the 1992 and 2002 hurricanes. This shoreline erosion
decrease is partially related to the construction of CWPPRA restoration project TE-
25/30 in 2000, which created approximately 109 acres of new land (USACE, 2004c).
The average long-term shoreline change rate between 1956 and 1988 developed
from the atlas of shoreline changes on Louisiana (William et al., 1992) was -21.4
ft/yr.

For this study, the island dimensions and habitat composition of East Timbalier
Island were determined by applying vertical adjustments (subsidence and sea level
rise) and horizontal adjustments (background erosion and overwash) to the existing
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island footprint for each target year (see Appendix L). Table 2-7 summarizes the
habitat acreages computed for East Timbalier Island for the period of analysis.

Table 2-7. Habitat Acres and Year of Disappearance for East Timbalier
Island FWOP

Habitat Acres
Island Habitat YODa2
Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY)
Dune 7 1 1 0 0 0 0 0 TY10
Bast 1o pratidal |120 |74 |60 |46 |9 2 1 0 TY43
Timbalier
Intertidal 173 133|140 [111 |98 49 17 4 >TY50

aYOD: Year of Disappearance

At TYO, the dimensions of East Timbalier Island are not sufficient to provide
geomorphologic form and ecologic function as defined in Section 3.3.2.2.1. As seen in
Table 2-7, the island has 7 acres of dune habitat, 129 acres of supratidal habitat,
and 173 acres of intertidal habitat. The dune habitat is expected to disappear by
TY10 and the supratidal habitat will disappear by TY43. By TY50, all but four
acres of intertidal habitat will be gone.

Future Ecosystem Losses Without Project
If no action is taken to restore East Timbalier Island, significant environmental
resources will be lost that have institutional, public, and technical importance.

e 173 acres of Essential Fish Habitat (EFH)

e C(Critical habitat for piping plover
e 129 acres of supratidal habitat
e Storm surge protection for western Lafourche Parish

e Protection of oil and gas infrastructure
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Figure 2-30. View of the oil and gas facilities protected by East Timbalier
Island

Figure 2-31. Aerial view facing north of the western tip of East Timbalier
Island

FEIS WRDA 2007 Section 7006(e)(3) October 2010
2-38



Alternatives Volume V — Terrebonne Basin Barrier Shoreline Restoration

3.0 ALTERNATIVES
3.1 PLAN FORMULATION RATIONALE
3.1.1 Plan Formulation Rationale

Alternatives for the proposed action were formulated in consideration of Study Area
problems and opportunities, as well as study goals, objectives and constraints. As
specified in ER 1105-2-100, four criteria were considered during alternative plan
screening: completeness, effectiveness, efficiency, and acceptability.

3.1.2 Plan Formulation Criteria
3.1.2.1 Completeness

Completeness i1s the extent that an alternative provides and accounts for all
investments and actions required to ensure the planned output is achieved. This
criterion may require comparison of the plan to other public and private plans if
those plans affect the outcome of the project. Completeness also includes
consideration of real estate issues, O&M, monitoring, and sponsorship factors.
Adaptive management plans formulated to address Study uncertainties also have to
be considered.

3.1.2.2 Effectiveness

Effectiveness is defined as the degree to which the plan will achieve the planning
objective. The plan must make a significant contribution to the problem or
opportunity being addressed.

3.1.2.3 Efficiency

The Study must be a cost-effective means of addressing the problem or opportunity.
The plan outputs cannot be produced more cost-effectively by another institution or
agency.

3.1.2.4 Acceptability

A plan must be acceptable to Federal, State, and local government in terms of
applicable laws, regulation, and public policy. The Study should have evidence of
broad-based public support and be acceptable to the non-Federal cost sharing
partner.

3.1.3 Environmental Operating Principles

In 2002, the USACE formalized a set of Environmental Operating Principles
applicable to decision-making in all programs. The principles are consistent with
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NEPA; the Army Strategy for the Environment; other environmental statutes, and
the WRDASs that govern USACE activities. The Environmental Operating Principles
inform the plan formulation process and are integrated into all project management
processes. Alternatives were formulation for this Study consistent with the
Environmental Operating Principles.

The USACE Environmental Operating Principles are:

e Strive to achieve environmental sustainability, and recognize that an
environment maintained in a healthy, diverse, and sustainable condition is
necessary to support life;

e Recognize the interdependence of life and the physical environment, and
proactively consider environmental consequences of USACE programs and
act accordingly in all appropriate circumstances;

e Seek balance and synergy among human development activities and natural
systems by designing economic and environmental solutions that support and
reinforce one another;

e Continue to accept corporate responsibility and accountability under the law
for activities and decisions under our control that impact human health and
welfare and the continued viability of natural systems;

e Seek ways and means to assess and mitigate cumulative impacts to the
environment and bring systems approaches to the full life cycle of our
processes and work;

e Build and share an integrated scientific, economic, and social knowledge base
that supports a greater understanding of the environment and impacts of our
work; and

e Respect the views of individuals and groups interested in USACE activities,
listen to them actively, and learn from their perspective in the search to find
mnovative win-win solutions to the Nation’s problems that also protect and
enhance the environment.

3.2 MANAGEMENT MEASURES

Management measures were developed to address Study Area problems and to
capitalize upon Study Area opportunities. A management measure is a feature or
an activity that can be implemented at a specific geographic site to address one or
more planning objectives. A management measure can be combined with other
management measures to form island strategy, which were then combined to form
alternative plans.

3.2.1 Development of Management Measures

Management measures were derived from a variety of sources including prior
restoration projects, prior studies, the National Environmental Policy Act (NEPA)
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public scoping process, and the multidisciplinary, interagency project delivery team
(PDT) consisting of experts from State and Federal agencies and the private sector.
Various permutations of scales and locations were considered.

As part of the Feasibility Scoping Meeting planning step, a Value Engineering (VE)
study was conducted to identify potential modifications of restoration measures and
plan configurations that could improve the performance and cost effectiveness of the
preliminary alternatives (VMS, 2009). The results of the VE study for the project
were fully considered and used to refine the conceptual alternative plans during
alternative plan formulation.

In order to develop a reasonable set of alternatives for the LCA TBBSR Study, a
wide range of management measures was first identified. Experience of the PDT
along with information presented in the VE study, comments from the public
scoping meeting, and supporting data (e.g. geospatial data, surveys, previous
restoration projects and measures) were used to establish the list of strategies and
measures that were assessed during the screening process. The management
measures were divided into hard- and soft- structural measures. The following
sections present the descriptions of the management measures that were
considered.

3.2.2 Description of Management Measures
3.2.2.1 Hard-Structural Measures

3.2.2.1.1 Breakwaters

The main function of breakwaters is to trap sand by reducing wave energy behind
the structure, therefore slowing littoral drift and often creating a salient or tombolo
behind the structure. The following variations of breakwaters were evaluated:

e Segmented Breakwaters (specific location)

e Continuous Breakwaters (specific location)

e Segmented Breakwaters (entire island)

e Continuous Breakwaters (entire island)
3.2.2.1.2 Revetments

The purpose of revetments is to protect upland property. The structures are
constructed as rubble mounds, with a stone size determined by analysis of the wave
climate.

Revetments limit the movement of sediment from behind the revetment to the
active littoral system seaward of it. Due to the energy dissipating nature of rubble
mound, revetments considerably reduce the probability of scour. Revetments may
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be utilized in a continuous or segmented orientation (USACE, 2004c). The following
variations of revetments were evaluated:

Segmented Revetments (specific location)

Continuous Revetment (specific location)

Segmented Revetments (entire island)
e Continuous Revetment (entire island)
3.2.2.1.3 Shoreline Groins

Shoreline groins are shore-perpendicular structures that are designed to trap
longshore sediment transport. They have been constructed from many different
materials including steel sheet piles, concrete sheet piles, wood panels with wood
piles, and rubble mounds (including concrete roadway and sidewalk debris).
Shoreline groins are typically designed to extend from the dry beach across the surf
zone (USACE, 2004c).

3.2.2.1.4 Terminal Groins

Terminal groins are structures constructed perpendicular to the shoreline at the
ends of barrier islands or littoral cells. They can also be located adjacent to non-
stabilized inlets in order to avoid or minimize sediment losses to these water bodies.

3.2.2.1.5 Sand Fencing

Sand fences are typically an integral part of dune restoration projects and are sited
on the dune, where they are less susceptible to wave energy. Sand fences capture
the aeolian transport of fine grain sand and add elevation to the dune as the sand
accumulates.

3.2.2.1.6 Sunken Barges/ships

This measure consists of utilizing barges or ships as an unconventional breakwater.
These structures can be used both in a sunken or floating configuration. Sunken
barges/ships are often filled with rocks and/or water and placed in a shore-parallel
orientation.

3.2.2.1.7 Floating Barges/ships

This measure consists of utilizing barges or ships as an unconventional breakwater.
The floating vessels would be anchored or moored in a shore-parallel orientation.

3.2.2.1.8 Sheet Pile

A sheet pile wall is a row of interlocking, vertical piles driven to form a straight wall
or bulkhead, often strengthened by a horizontal cap or wale (USACE, 1994). These
structures, which can be built from steel, aluminum, timber, or concrete, are used
as effective means of stabilizing a shoreline that is subject to low-moderate waves.
Sheet piles are typically driven at the toe of the fill or structure to resist scour at its
base. They are curved or stepped face to limit wave overtopping, and are sometimes
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backfilled to raise the land elevation behind the structure (Sorensen et al., 1984).
The following variations of sheet pile were evaluated:

Segmented Sheet Pile (specific location)

Continuous Sheet Pile (specific location)

Segmented Sheet Pile (entire island)
e Continuous Sheet Pile (entire island)
3.2.2.1.9 Pass Closures

Pass closures would consist of closing navigable passes via hardened structural
methods. These measures would reduce the tidal prism and salinity intrusion in
the estuary.

3.2.2.1.10 Canal Plugs

Placing plugs in strategic locations can isolate interior marshes and back-barrier
features from hydrologic influences. Earthen plugs can be used to close off
waterways, and when access is needed, they can be removed and subsequently
replaced. Such arrangements are typically more cost-effective than structures such
as floodgates.

3.2.2.2 Soft-Structural Measures

3.2.2.2.1 Dune Restoration

This measure consists of construction of a sand dune system using external
sediment sources. Sediment of suitable grain size and physical properties is
dredged from offshore sources and transported to the restoration location. The
material is then placed along the shoreline reach to restore the dune profile of the
barrier shoreline as specified in the topographic profile developed for the restoration
plan. Containment structures may be used to control placement of sediment. This
measure would recreate the dune system and restore the form and function of the
shoreline.

3.2.2.2.2 Marsh Creation

This measure consists of construction of containment dikes, using in situ sediment,
and creation of a marsh platform using sediment of suitable grain size and physical
properties transported to the marsh location from an external source. Marsh
platforms landward of barrier shorelines provide a foundation for rollover of the
dune ridge and beach shoreface, allowing the barrier shoreline to migrate landward
In response to storms, waves, and currents. The migrating shoreface material
continues to provide benefits even though some wetland loss occurs during the
rollover process.

3.2.2.2.3 Beach Restoration (depth of closure to dune)
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This measure consists of widening the existing shoreline and profile to the closure
depth, using sediment of suitable grain size and physical properties transported to
the restoration site from an external source. This enhancement provides protection
to the dune while also providing sediment in the littoral system to feed down drift
beaches.

3.2.2.2.4 Subtidal Sediment Placement

This form of beach restoration involves placing stockpiles of sand in strategic
subtidal locations. The method has a lower initial construction cost, but requires
more maintenance because coastal processes move the material not only down the
beach but also offshore, causing greater loss of material. Subtidal sediment
placement has the same reasons for implementation as beach restoration and the
same advantages and disadvantages (USEPA, 1997a).

3.2.2.2.5 Addition of Sediment into Near-shore Environment

This method involves the placement of beach fill material in a sand bar just offshore
of the surf zone. To be successful, the placement must be within the active portion
of the beach profile. The sand will gradually move onshore under the influence of
waves and currents, increasing the beach width.

3.2.2.2.6 Breach Closure

This measure involves the placement of dredged material into breaches in the
barrier island, most often caused by hurricanes. Positive environmental benefits
include the conversion of intertidal habitat to supratidal and dune habitat. If left
unmitigated, breaches usually widen rapidly and may turn into tidal passes. The
closing of breaches fortifies and stabilizes the island, while protecting existing
intertidal habitat. The New Cut Dune/Marsh Restoration Project (TE-11a/TE-37),
located between East Island and Trinity Island is an example of a recently-
constructed breach closure project.

3.2.2.2.7 Small Marsh Island Construction on Bayside for Bird Habitat

This measure consists of using dredged material to build small islands on the bay
side of the barrier island reach. The measure was proposed as an emergency
restoration to replace lost bird habitat on Raccoon Island, following Hurricane

Andrew (USEPA, 1993).
3.2.2.2.8 Vegetation Planting

Vegetation plantings are a typical component of barrier island dune and marsh
restoration projects, and are often installed to stabilize dredged material and
supplement natural colonization and recruitment.

3.2.2.2.9 Herbivore Control

This measure is used to reduce the damage to coastal wetlands caused by the South
American herbivorous rodent, Myocastor coypus (Nutria). Examples of this
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measure are an incentive payment program to encourage nutria harvesting and
measures implemented on-site, such as wire mesh cages to retard herbivory.

3.2.2.2.10 Bio-engineered Oyster Reefs

This measure utilizes shell material placed at an elevation that would periodically
break the surface of the water, in order to create "islands," as well as substrates for
oyster growth. The Louisiana Department of Wildlife and Fisheries recommends
using traditional cultch material to rebuild certain islands, eroded points or spits,
and relict “shell” islands. These islands or bars provide important habitat for fish
and invertebrate species, and, if they become vegetated, important nesting habitat
for some species of shore birds.

3.2.2.2.11 Spit Creation (E&T Habitat)

A spit i1s a linear beach extending from a headland designed to create endangered
and threatened species (E&T) habitat. Spit creation may be a viable restoration
measure especially if situated where it would benefit from natural longshore
sediment transport.

3.2.2.2.12 Backfilling Canals

Canal backfilling involves depositing dredged or bulldozed material (from the canal
spoil banks or elsewhere) into a canal. Differentiating this measure from marsh
creation is the grade to which the deposited dredge material is elevated (elevation of
backfilled canals must coincide with the elevation of the adjacent undisturbed bay-
bottom or marsh).

3.2.3 Screening/Evaluation of Management Measures
3.2.3.1 Initial Screening

The identified measures were selected and screened based upon experience with
previous restoration efforts, knowledge of the Study Area, conventional scientific
theory, best professional judgment, and consideration of the study objectives.

Management measures were first screened based on their ability to meet the
following five (5) criteria:

e Consistency with Authorization and Purpose - measure is fully consistent
with study authorization and purpose;

e Achievement of Planning Objectives - measure is fully supportive of planning
objective(s);

e Efficiency - measure directly influences the area(s) of greatest need;

e Environmental Impacts - measure presents no readily apparent potential for
adverse environmental impacts; and
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e Engineering Feasibility - measure directly supported by acceptable
engineering and industry practices.

These criteria were deemed critical for achieving the Study goals. Each measure
that could reasonably achieve the planning objectives was maintained for
consideration under the final screening level described in the next section.

3.2.3.1.1 Hard-structural Measures Screening

The following sections describe the hard-structural measures that were evaluated
and the application of the screening criteria to either eliminate or carry each
measure forward. An important factor that must be considered when evaluating
hard structures is the interplay of sea level rise, land subsidence, and the lack of
sediment input into the littoral systems. These factors result in a gradual
northward or landward movement of some of the barrier islands, or parts of the
islands (Penland, et al., 2005). As the distances between the shoreline and fixed
offshore erosion prevention measures increase, particularly after major storm
events roll the beach/dune system back over the bay or marsh, the measures slowly
lose their effectiveness. This, coupled with the lack of suitably supportive
foundation substrate in many locations, means that detailed geological
investigations must precede any decision regarding use of such measures.

Segmented Breakwaters (Specific Location)

Segmented breakwaters were carried forward for further consideration because this
measure, in certain situations, may stabilize the shoreline and significantly reduce
shoreline erosion for the protected area. Site-specific modeling should be conducted
to ensure that the segmented breakwater will not interrupt the natural longshore
sediment transport system and adversely impact adjacent shoreline reaches.

Continuous Breakwaters (Specific Location)

Considerable discussion occurred regarding the long-term, system-wide problems
created by some of the proposed hard-structural measures, notably breakwaters.
These structures interfere with the normal longshore and cross-shore movement of
sediment in the coastal system. They introduce a systemic disruption into the
barrier island shoreline processes, one that will likely be beneficial in some
situations and detrimental in others. While they may be effective in certain local
applications, they may result in increased erosion elsewhere in the system (Dean,
1999; Douglass, 2002; National Research Council, 1995). Due to potential
environmental impacts, the indiscriminate installation of continuous breakwaters
along entire or partial lengths of island shoreline did not pass screening.

In addition to the potential adverse environmental impacts, these structures do not
introduce additional sediment into the already sand-starved system. The
conceptual sediment budget for LCA Province III, which extends from the
Caminada/Fourchon Headland westward to Vermilion Bay, indicates that sediment
moves in a westward direction from the Headland, past the Timbalier Islands then
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into Terrebonne Bay. The dominant movement in the Isles Dernieres is complex: it
moves to the east, into Terrebonne Bay, to the west, into the Isles Dernieres Sink
and toward Grand Caillou Bayou, and also to the south, offshore (Rosati, et al.,
2008, draft letter report).

Segmented Breakwaters (Entire Island)

Segmented breakwaters placed around an entire island were eliminated from
further consideration because they present high a potential for adverse
environmental impacts. While the impact from breakwaters may appear to be
positive as reduced erosion rates along portions of the shorelines would enhance
project performance and potentially increase the interval between re-nourishment
events, these benefits would be offset by significant adverse impacts that would
result from the interruption of longshore sediment transport. This interference
with sediment transport processes would increase the rates of erosion and shoreline
retreat to adjacent reaches of the barrier shoreline (USACE, 2009).

Continuous Breakwaters (Entire Island)

Continuous breakwaters placed around an entire island were eliminated from
further consideration because of the potential impacts discussed for continuous
breakwaters (specific locations).

Segmented Revetments (Specific Location)

Segmented revetments placed at specific locations were eliminated because
potential environmental impacts. They will interrupt normal movement of sand
along the shoreline, longshore and cross-shore and result in long-term negative
impact although they may reduce short-term erosion. Also, rocks placed on
sediment can settle significantly. Some form of foundation protection (e.g., rock
filled geotextile mats/sheets) is needed to limit this settlement. In some cases, the
substrate may be too unstable to support rock structures, even with foundation
protection.

Continuous Revetment (Specific Location)

Continuous revetments placed at specific locations were eliminated because of
potential environmental impacts. This measure consists of the construction of a
rock shoreline. This measure may stabilize the shoreline and may reduce shoreline
erosion for the protected area. However, a rock shoreline would adversely impact
threatened and endangered species such as the piping plover and the Kemp’s Ridley
sea turtle, by eliminated nesting and feeding areas (USACE, 2009). The Wetland
Value Assessment (WVA) methodology, which quantifies habitat benefits of
restoration projects, acknowledges this by assigning a considerably lower surf-zone
habitat value for shorelines protected with revetments (CWPPRA, 2002).

Continuous revetments can also adversely impact longshore sediment transport
processes. In the 1950s, a continuous rock seawall was placed on the seaward side
of East Timbalier Island to protect the island and associated oil and gas
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infrastructure from wave impacts. However, the seawall disrupted the natural
wave processes and distorted the normal nearshore profile. This resulted in the
formation of a steep, subaqueous scarp. Due to the seawall and associated scarp,
little, if any, sand could be deposited on the beach by longshore transport. This
accelerated the natural erosional processes because the sand material winnowed
through the seawall was not replaced by longshore sediment transport.
Consequently, the beach retreated more quickly from the seawall, leaving it
stranded in open water (LGS, 1995). This phenomenon was also described by
Penland and Boyd (1981). According to the authors, East Timbalier Island
increased size between 1935 and 1956. After the construction of the seawall, the
size of the island began rapidly decreasing. The authors attributed the decline to
the construction of the seawall rather than cyclone activity.

Also, rocks placed on sediment can settle significantly. Some form of foundation
protection (e.g., rock filled geotextile mats/sheets) is needed to limit this settlement.
In some cases, the substrate may be too unstable to support rock structures, even
with foundation protection. Furthermore, revetments cannot counter the effects of
subsidence and sea level rise (LGS, 1995). For this reason, continuous revetments
were eliminated from further consideration for Raccoon, Whiskey, Trinity, East,
Timbalier, and East Timbalier Islands.

However, Wine Island is unique in that it was once surrounded by a boulder
revetment to hold dredged material from the HNC. The island is no longer
contained within the revetment. One restoration option being considered by the
PDT involves restoring the island within the boulder revetment, through beneficial
use of sediment dredged from the HNC. Therefore, continuous revetments will be
carried forward for Wine Island only.

Segmented Revetments (Entire Island)

Segmented revetments placed around an entire island were eliminated from further
consideration because they present high potential for adverse environmental
impacts. This measure may stabilize the shoreline and may reduce shoreline
erosion for the protected area. However, a rock shoreline would adversely impact
threatened and endangered species such as the piping plover and the Kemp’s Ridley
sea turtle by eliminating nesting and feeding areas (USACE, 2009). Further, the
rock shoreline would interrupt the natural longshore sediment transport system
and impact adjacent shoreline reaches not protected by hard stabilization (USACE,
2009). For this reason, segmented revetments placed around the entire island were
eliminated from further consideration.

Continuous Revetment (Entire Island)

Continuous revetments were removed from further consideration for the same
reasons as the continuous revetments at specific locations.
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Shoreline Groin

Although groins in general are not effective in reducing cross-shore erosion (i.e.
overwash from beach/dune into and across the back-barrier marsh and mudflats),
they are effective in mitigating longshore transport (Kraus et al, 1994). However,
during near-normal wave incidences (i.e. during typical storm events), a shoreline
groin system can create strong local currents and rip currents which can contribute
to the offshore movement of beach materials (USACE, 2008b). Therefore, shoreline
groins were eliminated from further consideration.

Terminal Groin

Terminal groins contribute to significantly less storm-induced currents than
shoreline groin fields because they consist of a single structure placed at the end of
the island. Furthermore, they are effective in reducing longshore erosion by
capturing sediment that would otherwise be lost through offshore transport and
deposition. Therefore, terminal groins were carried forward for further
considerations.

Special consideration must be given to the placement of these features because of
the potential adverse impacts that could result from the interruption of longshore
sediment transport. This interference with sediment transport processes would
increase the rates of erosion and shoreline retreat to adjacent reaches of the barrier
shoreline.

Sunken Barges/Ships

Use of surplus ships or barges, whether sunk as a series of breakwaters or anchored
to form a nearshore wave-attenuating array, raises a number of engineering and
environmental issues. Given the shoaling nature of the nearshore environment,
getting barges or vessels into correct positions to function as a detached breakwater
system, and then sinking them, would be difficult to achieve with any degree of
accuracy and therefore presents a significant engineering feasibility issue.
Permitting such a system would also be difficult because of the potential for
hazardous materials releases (i.e. environmental impacts), the need for extensive
dredging, and other similar issues. The most obvious question about use of
anchored vessels is how to ensure that they stay where anchored, particularly
considering the magnitude of recent hurricanes and the damage wrought by loose
vessels when they are blown ashore. Given the number and scattered distribution
of petroleum extraction and processing structures in the Terrebonne Basin and the
unknown nature of future storm tracks, the potential for damage from loose vessels
must be a serious consideration. Due to these issues, sunken barges/ships were
eliminated from further consideration.
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Floating Barges/Ships

This measure was eliminated from further consideration because of the potential
environmental impacts and engineering feasibility issues discussed for sunken
barges/ships.

Segmented Sheet Pile (Specific Location)

Segmented sheet pile was eliminated from further consideration because its long-
term effectiveness would be significantly reduced due to local subsidence and
historical migration trends. Therefore, it would not meet the planning objectives of
the Study. Furthermore, it could potentially interrupt the natural longshore
sediment transport and could present adverse environmental impacts to the
shoreline reaches.

Continuous Sheet Pile (Specific Location)

Continuous sheet pile was eliminated from further consideration for the same
reasons as segmented sheet piles at specific locations.

Segmented Sheet Pile (Entire Island)

Segmented sheet pile was eliminated from further consideration for the same
reasons as segmented sheet piles at specific locations.

Continuous Sheet Pile (Entire Island)

Continuous sheet pile was eliminated from further consideration for the same
reasons as segmented sheet piles at specific locations.

Pass Closures

Simple hydrodynamic considerations dictate that plugging one pass means that the
volume of water it conveyed will have to be accommodated elsewhere, either by
existing passes or newly-created breaches. Furthermore, the structures themselves
would be highly susceptible to breaching and could disrupt the tidal prism of the
system. Therefore, pass closures did not pass the initial level screening because of a
lack of efficiency and ability to achieve the planning objectives

Canal Plugs

Canal plugs were carried forward for further consideration because they appeared
to be an effective means of preventing breaches and further land loss.

3.2.3.1.2 Soft-structural Measures Screening

The following sections describe the soft-structural measures that were evaluated
and the application of the initial level screening criteria to either eliminate or carry
each measure forward.

Dune Restoration
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Dune restoration is a proven barrier island restoration measure in coastal
Louisiana. It met all five of the initial screening criteria and was carried forward
for further consideration. Restoring the barrier island system through placement of
sand would help mitigate storm damage to natural and man-made components in
the Study Area. However, the dune system would continue to erode if other
measures such as periodic re-nourishment are not implemented, or until longer-
term projects reestablish sediment supply for this region of the Gulf shoreline.

Marsh Creation

Marsh creation is a proven barrier island restoration measure in coastal Louisiana.
It met all five of the initial screening criteria and was carried forward for further
consideration. = Marsh restoration in combination with other barrier island
restoration measures would increase the extent of the bay intertidal habitats. Back
barrier marshes, along with their related hydrologic and biological processes,
provide unique habitats that are crucial to the wviability of migratory birds,
commercial and recreational fisheries, and a great variety of terrestrial and aquatic
species. Marsh platforms constructed landward of barrier shorelines provide a
foundation for rollover of the dune ridge and beach shoreface, allowing the barrier
shoreline landforms to migrate landward in response to storms, waves, and
currents. The migrating shorelines continue to provide benefits even though some
wetland loss occurs during the rollover process (USACE, 2009).

Beach Restoration

Beach restoration is a proven barrier island restoration measure in coastal
Louisiana. It met all five of the initial screening criteria and was carried forward
for further consideration. This measure would restore the shoreface, widen the
geomorphic structure of the island, and increase the sediment available for
longshore transport which could benefit adjacent barrier shoreline.

Subtidal Sediment Placement

Placement of sediment in the shallow open water areas behind the barrier island
would serve similar functions as back-barrier marsh creation. These shallow-water
environments would provide critical fish and wildlife habitat as well as provide a
foundation for rollover of the dune ridge and beach shoreface, allowing the barrier
shoreline landforms to migrate landward in response to storms, waves, and
currents. Subtidal sediment placement met all five of the initial screening criteria
and was carried forward for further consideration.

Addition of Sediment into Nearshore Environment

Addition of sediment to the nearshore environment met all five of the initial
screening criteria and was carried forward for further consideration. This measure
involves the placement of sediment in the gulf intertidal habitat from the gulf side
beach slope to shallow open water. The environmental benefits of this measure are
similar to the previous two elements in that it will restore the intertidal portion of
the shoreface, widen the geomorphic structure of the island, and increase the
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sediment available for longshore transport, which could benefit adjacent barrier
shoreline.

Breach Closure

Breach closure met all five of the initial screening criteria and was carried forward
for further consideration.

Small Marsh Island Construction on Bayside

Marsh island construction met all five of the initial screening criteria and was
carried forward for further consideration. This restoration measure would provide
environmental benefits by creating habitat for sea birds and wading birds and to
strengthen the overall island complex without destroying existing vegetations.

Vegetation Planting

Vegetation planting met all five of the initial screening criteria and was carried
forward for further consideration. Vegetation plantings are a common component of
barrier island dune and marsh restoration projects and are often installed to
stabilize dredged material and supplement natural colonization.

Herbivory Control

Herbivory control met all five of the initial screening criteria and was carried
forward for further consideration. Herbivory control measures (nutria excluders,
trapping, and hunting) may be used in conjunction with other measures to increase
the likelihood of project success especially in areas of high nutria populations.

Bio-engineered Oyster Reefs

Bio-engineered oyster reefs are currently being evaluated as a CWPPRA
demonstration project (LA09) to determine their effectiveness at reducing shoreline
retreat. No published reports were available that indicated bio-engineered oyster
reefs would achieve the goals and objectives of the Study. Therefore they were
eliminated from further consideration. However, the measure may be reconsidered
in preconstruction, engineering, and design (PED) if the CWPPRA demonstration
project proves that they are effective.

Spit Creation

Spit creation met all five of the initial screening criteria and was carried forward for
further consideration. This measure involves using dredged material to construct a
linear beach extending from a headland.

Backfilling Canals

Backfilling canals involves placing sediment in oil and gas access canals. The
measure met all five of the initial screening criteria and was carried forward for
further consideration. Backfilling canals would increase beach, dune, and marsh
habitat, restore natural hydrology and barrier island rollover capacity, and improve
the structural integrity of the island.
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3.2.3.1.3 Results

Qualitative screening of 31 measures (19 hard-structural and 12 soft-structural)
proposed in the initial array resulted in the elimination of 15 measures and the
retention of 16 measures to be carried forward for more detailed evaluation in the
second level of screening. These management measures were determined to be
consistent with specific USACE policies for ecosystem restoration, and Federal
laws, regulations, and Executive Orders. The measures that were carried forward
include the following:

e Segmented Breakwaters

e Continuous Revetments (Wine Island Only)
e Terminal Groin

e Sand Fencing

e Canal Plugs

e Dune Restoration

e Marsh Creation

e Beach Restoration

e Subtidal Sediment Placement

e Addition of Sediment into Nearshore Environment
¢ Breach Closure

e Small Marsh Island Construction on Bayside
e Vegetative Planting

e Herbivory Control

e Spit Creation

e Backfilling Canals

3.2.3.2 Second Level Screening

The second level screening effort built on the initial screening process, with an
emphasis on the combinations of measures that could be used to meet the specific
objectives of the Study. Combinations of management measures are referred to as
“island strategies.” This screening process was undertaken during a three-day field
trip to the islands (27 to 30 July 2009), involving 20 members of the PDT,
representing the responsible State and Federal agencies and the SJB/CEC team.
Results of the previous screenings were reviewed in situ, along with observations of
the conditions of past CWPPRA and CIAP projects. The days’ observations were
reviewed, reinforced, and recapitulated during evening discussions, to ensure this
consensus. Based on these discussions, it was determined that no stand-alone
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measure would achieve Study objectives. Furthermore, it was the consensus of the
team that the primary island strategy should be a combination of beach, dune, and
marsh restoration measures. These measures, when used in combination, were the
only management measures capable of meeting the primary objective of restoring
the geomorphologic form and ecologic function of the barrier islands. A detailed
discussion of the development of this island strategy is provided in Section 3.3.2.

Secondary soft-structural measures, such as stand-alone marsh construction,
breach closure, and miscellaneous sand placement were eliminated for further
consideration because the combination beach, dune, and marsh island strategy
would provide similar, but greater benefits. More importantly, these soft-structural
measures could not meet the objectives of the Study as stand-alone measures or in
combination with any other measure.

Sand fences, vegetative planting, herbivory control, segmented breakwaters,
terminal groins, and continuous revetments remained in the evaluation based on
their potential to provide supplemental benefits to the beach/dune/marsh island
strategy proposed above.

The measures that were carried forward include the following:
e Segmented Breakwaters
e Continuous Revetments (Wine Island only)
e Terminal Groin
e Sand Fencing
e Dune Restoration
e Marsh Creation
e Beach Restoration
e Vegetative Planting
e Herbivory Control

Table 3-1 summarizes the management measures that were screened in the initial
and second levels of screening. The table also provides rationales for their
elimination.
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Table 3-1: Management measures removed from further consideration

Management Measure Removed Decision Rationale
Hard-Structural Measures
These measures were eliminated because of the potential environmental impacts

e Continuous Breakwaters (Spgciﬁc Location) (interference with endangered sea turtle nesting and hatchling survival,

* Segmented Breakwaters (Entl.re Island) interference with endangered shore bird foraging) and the inability of these
 Continuous Breakwaters (Ent.”.fe Islam_i) measures to meet the planning objectives of the Study. These structures interfere
 Segmented Revetments (Specific Location) with the normal longshore and cross-shore movement of sediment in the coastal

* Segmented Revetments (Entire Island) system. They introduce a systemic disruption into the barrier island shoreline

e Segmented Sheet pile (Specific Location) processes, one that will likely be beneficial in some situations and detrimental in
* Continuous Sheet pile (Specific Location) others. While they may be effective in certain local applications, they may result
e Segmented Sheet pile (Entire Island) in increased erosion elsewhere in the system. The Wine Island “revetment” is

e Segmented Sheet pile (Entire Island) actually a containment dike into which dredge spoil has been pumped. The

e Continuous Sheet pile (Entire Island) revetments on East Timbalier Island have failed to stabilize the shoreline, which

continues to migrate north, away from the rocks.

Shoreline groins were eliminated based on a lack of efficiency. During near-

e Shoreline Groin normal wave incidences (i.e. during typical storm events), a shoreline groin
system can create strong local currents and rip currents which can contribute to
the offshore movement of beach materials (USACE, 2008b).

Barges/ships were eliminated because of environmental impacts and engineering
e Sunken Barges/ships feasibility. Potential for hazardous materials releases, the need for extensive

e [Floating Barges/ships dredging, and other similar issues. Difficulty in securing vessels and ensuring
that they will stay in place during storms. These vessels could cause significant
damage to oil and gas facilities if they were to break loose.

Pass Closures were eliminated because of lack of efficiency and ability to achieve
e Pass Closures the planning objectives. Closing passes is not feasible because hydrodynamics
dictate that plugging one pass will result in the volume of water being shifted
either to another pass or through newly-created breaches.

Canal plugs were eliminated because they are unable to achieve the planning
objectives of the Study as stand-alone measures. The beach, dune, and marsh
creation measures were designed to fill the existing canals, thus, eliminating the
e Canal Plugs need to install plugs. Therefore, plugs could not be used as supplementary
measures.
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Management Measure Removed

Decision Rationale

Soft-Structural Measures

e Subtidal Sediment Placement

Subtidal sediment placement was eliminated because it would not achieve the
planning objectives of the Study if done as a stand-alone measure. Furthermore,
construction of the beach, dune, and marsh components would incidentally result
in subtidal sediment placement. Therefore, subtidal sediment placement would
not provide any additional benefit as a supplemental measure.

e Addition of sediment into Nearshore
Environment

Addition of sediment into nearshore environment was eliminated because it would
not achieve the planning objectives of the Study if done as a stand-alone project.
Furthermore, the beach, dune, and marsh creation measures were designed to
place sediment in the nearshore environment. Therefore, nearshore sediment
placement would not provide any additional benefit as a supplemental measure.

e Breach Closures

Breach closures would not achieve the planning objectives of the Study as stand-
alone measures. Furthermore, beach, dune, and marsh creation will result in the
filling of existing breaches. Therefore, breach closures would not provide any
additional benefit as a supplemental measure.

e Small Marsh Island Bird Habitat

Small march island creation would not achieve the planning objectives of the
Study as a stand-alone measure. Furthermore, the creation of a back-barrier
marsh will result in bird habitat creation. Therefore, small marsh island creation
would not provide any additional benefits as a supplemental measure.

¢ Bio-engineered Oyster Reefs

Bio-engineered oyster reefs are currently being evaluated as a CWPPRA
demonstration project (LAO8) to determine their effectiveness at reducing
shoreline retreat. No published reports were available that indicated bio-
engineered oyster reefs would achieve the planning objectives of the Study.

e Spit Creation

Spit creation would not achieve the objectives of the Study as a stand-alone
measure. Furthermore, the creation of beach would provide similar benefits as
spit creation. Therefore, it would not provide any additional benefit as a
supplemental measure.

e Backfilling Canals

Backfilling canals will not achieve the objectives of the Study as stand-alone
measures. Beach, dune, and marsh creation will result in the backfilling of canals.
Therefore, backfilling canals will not provide any additional benefit as a
supplemental measure.
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3.2.3.3 Final Screening

At this point in the screening process, the PDT had concluded that the island
strategies must include a beach, dune, and marsh component in order to achieve the
objectives of the Study. Therefore, the final screening effort, which built upon the
second level screening process, evaluated the use of supplementary measures
including sand fences, vegetative planning, herbivory control, breakwaters,
terminal groins, and continuous revetments (for Wine Island Only). The following
sections discuss the applicability of various combinations of these measures as they
relate to each island.

3.2.3.3.1 Raccoon Island

As part of CWPPRA project TE-29, eight detached segmented breakwaters were
constructed in 1997 at the eastern end of Raccoon Island to reduce shoreline erosion
and promote accretion.

Louisiana State University (LSU) Coastal Studies Institute quantified the effects of
the breakwaters through the analysis of wave data and topographic and
bathymetric surveys. The data derived from wave gauge deployments in October
1997, March 1998, and July 1998 indicated that the breakwaters reduced incident
wave heights by 90% landward of the breakwaters and by 0% in the gaps between
the breakwaters. The breakwaters reduced shore-oblique wave heights by 70%
landward of the breakwaters and 50% in the gaps (LDNR 1999).

Topographic and bathymetric data indicate that salients developed rapidly along
the shoreline and sediment began to accumulate leeward of six of the eight
breakwaters during the first year of monitoring. Shoreline retreat occurred at all
transects located in gaps between breakwaters but at a rate 10% lower than the
long-term shoreline retreat rate which indicates that the breakwaters were
providing some protection to the beach (Figure 3-1). Shoreline retreat rates were
highest east and west of the breakwater system. The transects to the west of the
breakwaters retreated at a rate of 29.7 ft/yr which is 26% greater than the long-
term average of 23.6 ft/yr but less than the short-term average of 58.1 ft/yr. The
eastern end of the Study Area eroded more than 69 ft/yr during the first twelve
months of monitoring (LDNR 1999).
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Figure 3-1. Shoreline changes along the TE-29 Study Area from April 1997
to April 1998. The bold numbers above the bars indicate the location of the

eight segmented breakwaters with respect to the individual transects
(LDNR 1999).

Volume changes between the dune and the breakwaters during the first year of
monitoring are presented in Figure 3-2. Increases in volume occurred along all
transects except for the four transects west of the breakwater field (P17 through

P20), P2, and P5 (LDNR 1999).
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Figure 3-2. Volume change of individual transects along the TE-29 Study
Area during the first year of monitoring. Bold numbers above the bars
indicate the location of the segmented breakwaters with respect to the
individual transects (LDNR 1999).

In 2005, eight additional breakwaters were constructed immediately west of the
original eight structures (Project TE-48) (Figure 3-3). The breakwaters have been
effective in holding sand on the eastern portion of the island, while the western
portion has continued to erode. Partial healing of this damage has taken place
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following passage of the storms, facilitated by normal longshore sediment transport
from the eastern part of the island (Figure 3-4). The source of this material has
been postulated to come from a large shoal that lies offshore of the eastern
breakwater field (Stone, et al., 2003). The apparent success of the breakwater field
at Raccoon Island led to suggestions that breakwaters should be seriously
considered elsewhere on the island.

Figure 3-3. Raccoon Island in 2007 following construction of second set of
breakwaters. (Photograph provided by NRCS).
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Figure 3-4. Aerial photograph of Raccoon Island taken in November 2008
following Hurricanes Gustav and Ike (Photograph provided by NRCS).

The PDT evaluated the potential effectiveness of an additional series of
breakwaters and a terminal groin on the western end of the existing breakwater
field using a series of models. The Steady State Spectral Wave (STWAVE) was used
to transform wave data from offshore locations to the surf zone. This information
was used in the Generalized Model for Simulating Shoreline Change (GENESIS) to
evaluate the impact of the structures on shoreline erosion. The coupled
STWAVE/GENESIS model was calibrated for Raccoon Island for a period preceding
the initial construction of the breakwaters and for the period following breakwater
construction.

The model platform was first used to assess the effectiveness of a 1,200-ft long
terminal groin at the western end of the island. A separate analysis was conducted
to assess the effectiveness of eight 300-ft long detached breakwaters along the
remaining western shoreline of the island. This analysis utilized the results of the
GENESIS modeling simulations of the existing breakwaters to extrapolate the
effects of the eight proposed breakwaters. A detailed discussion of the model efforts
1s provided in the annex of Appendix L.

Based on the results of the two simulations, both series of structures are expected to
reduce shoreline erosion rates on the island. Furthermore, a preliminary cost-
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benefit analysis shows that the island strategy would be more cost-effective (i.e.

have a lower cost/acre) if it includes a terminal groin or additional breakwaters
(Table 3-2).

Table 3-2: Cost-Benefit Analysis of Raccoon Island

Island Strategy? Project Acres Cost/

Cost Acre
Raccoon Island $54,400,000 | 301 $181, 000
Raccoon Island w/ Additional Breakwaters $58,100,000 | 326 $178,000
Raccoon Island w/ Terminal Groin $56,600,000 | 324 $175,000

aThe three island strategies include a beach, dune, and marsh component

Raccoon Island is the western-most island in the Isles Dernieres reach, with
nothing but open water to the west. The closest land is Pelican Island and Point au
Fer Island, 10 miles to the northwest across a complex of shoals east of the mouth of
Bayou du Large. These shoals and the large offshore sand body to the south of the
Isles Dernieres (Ship Shoal) receive large amounts of fine sediment (silt and clay)
from the outflow of the Atchafalaya River. This contribution is dependent on
tropical cyclone activity and winter storm cold front passage, with the latter
occurring almost weekly during the winter months. The fair weather dispersal
pattern for this sediment is to the west, towards the Cheniere Plain coast and
Texas. However, the aforementioned events re-suspend the fluvial sediment and re-
direct the river discharge onto the adjacent shelf to the south and east.

Measured sediment discharge from the Atchafalaya at Morgan City and the Wax
Lake Outlet varied from near zero to as much as 280 and 130 tons per day,
respectively. At peak (spring) flows the two sites recorded discharge rates of
300,000 and 200,000 cubic ft per second, respectively (Stone, et al., 2009). The same
authors indicate that surface sediment samples from Ship Shoal, 50 km southeast
of the Atchafalaya outlets, show accumulation of fluid mud. In situ instrumentation
and satellite imagery show “...that fluvial fine sediments debouched from the
Atchafalaya River, in a form of fluid mud, were accumulated onto the shoal in the
wake of storms” (1bid., p. 90). The sediment that moves off of Raccoon Island to the
west 1s simply lost to the shoals and perhaps buried by the mud stream from the
Atchafalaya, so a terminal groin on Raccoon Island will not starve an island in an
adjacent reach.

LDWF values Raccoon Island very highly because it is the largest pelican rookery in
Louisiana, is critical habitat for piping plover, and is frequented by other
threatened and endangered species. The proposed conceptual restoration footprint
(beach, dune, and marsh) was shown covering some existing island habitat. The
PDT concluded that the footprint should be shifted gulfward and reconfigured to
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avoid the existing marsh and rookery. In addition, sand should be placed between
the breakwaters and the beach to act as a feeder for the downdrift beach.

The measures that were carried forward for Raccoon Island include segmented
breakwaters, a terminal groin at the west end of the island (to retard sand loss into
Caillou Bay), dune restoration, marsh creation, beach restoration, sand fencing,
vegetative plantings, and herbivory control. Sand fencing was considered to be a
necessary accompaniment to any beach and dune restoration effort. It was obvious,
from observations, that the most effective fencing installations were multiple rows,
oriented parallel to the shoreline.

3.2.3.3.2 Whiskey Island

Caillou Boca, which is a deep channel between Whiskey Island and the mainland,
presents a unique challenge for the restoration efforts. The channel will prevent
island roll-over because overwashed sediments will be carried away by the channel
and will be lost from the system. This will make it difficult to maintain the width of
the island’s marsh component. Since the island is considered a valuable wildlife
habitat (Isles Dernieres Barrier Islands Wildlife Refuge) and the LDWF is
reestablishing a pelican rookery on the island, maintaining adequate areas of
healthy beach, dune, and marsh is particularly important. The PDT concluded that
the restoration template should be positioned to avoid the existing marsh and the
associated mangrove stands to protect existing sensitive habitats.

CWPPRA project TE50 (Whiskey Island Back Barrier Marsh Creation) was
completed in September 2009. The LDWF is interested in protecting the new marsh
with a combination of beach and dune restoration and construction of a field of
segmented breakwaters, similar to those on Raccoon Island. Based on this input,
the PDT undertook a modeling effort to determine the efficacy of a segmented
breakwater field in protecting the beach that fronts the marsh area.

In conjunction with the GENESIS modeling effort used to assess the breakwaters
and terminal groin on Raccoon Island, the effectiveness of segmented breakwaters
placed off Whiskey Island was evaluated (Appendix L). The modeling results
indicated that the rate of shoreline erosion would be reduced by the structures.
However, a preliminary cost-benefit analysis indicated that the additional benefits
provided by the breakwaters could not be justified by the additional costs associated
with their construction (Table 3-3). Since the breakwaters considerably increased
the cost/acre, they were eliminated as a possible measure for Whiskey Island.
Terminal groins were also eliminated because they could potentially cutoff sediment
supply to Raccoon Island.
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Table 3-3: Cost-Benefit Analysis of Whiskey Island

Island Strategy? Project Cost | Acres | Cost/Acre
Whiskey w/out Breakwaters $63,520,000 474 $134,000
Whiskey w/Breakwaters $88,300,000 544 $162,000

aBoth island strategies include a beach, dune, and marsh component

The measures that were carried forward for Whiskey Island include dune
restoration, marsh creation, beach restoration, sand fencing, vegetative plantings,
and herbivory control.

3.2.3.3.3 Trinity/East Island

East Island had been part of Trinity Island until 1974, when Hurricane Carmen
breached the island. Subsequent hurricanes widened the breach, which was named
New Cut. East Island has had one CWPPRA project (TE20), involving dune
enhancement and marsh creation. The project, Isles Dernieres Restoration East
Island, was combined with the preceding project (TE24) and both were completed on
the same timetable in 1998, with the revegetation effort concluding in 1999.
Littoral drift carried sand from the East Island project into New Cut. In addition, a
separate CWPPRA project, TE37, New Cut Dune and Marsh Restoration, was
developed to close the breach, and it was completed in 2007. That project created a
dune platform that matched the elevation of the adjacent platforms on East and
Trinity Islands, thus restoring Trinity Island to a semblance of its original linear
dimension.

The PDT concluded that the combination of beach, dune, and marsh restoration was
the best mechanism for protecting most of Trinity/East Island, but again
emphasized shifting the template Gulfward. The team stressed the importance of
marsh creation behind the newly-restored Trinity/East Island, to buffer the north
side of the island from wind-driven waves moving across Terrebonne Bay from the
north and northeast and help anchor the beach/dune system by providing a marsh
platform to hold overwash sand and retain it in the island profile.

Sand fencing has been a structure used at previous projects on Trinity/East Island.
Some fences were continuous, shore-parallel installations and some were short
sections, sited at 45 degrees to the shoreline alignment. Observation of these
reinforced the consensus that sand fencing should be an integral component to all
beach/dune projects and that it should be aligned parallel to the shoreline.

The measures that were carried forward for Trinity and East Islands include dune
restoration, marsh creation, beach restoration, sand fencing, and vegetative
planting. Although there is currently a canal on Trinity Island that would benefit
from a plug in the near-term, the restoration of the dune, beach, and marsh will
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provide a longer-lasting solution. Based on the results of the modeling efforts for
Whiskey Island, it was inferred that segmented breakwaters would not be cost-
effective on Trinity or East Island and therefore were eliminated from further
consideration. Terminal groins were also eliminated because they could potentially
cutoff sediment supply to Whiskey and Raccoon Island.

3.2.3.3.4 Wine Island

Historically, Wine Island was the easternmost island of the Isles Dernieres. It was
approximately three miles in length, and located across the mouth of the present
Wine Island/Cat Island Pass (Penland, et al., 2005). By the mid-20th Century the
island had migrated north and slowly disappeared. What is now called Wine Island
1s a rock-stabilized dredge material disposal site, associated with the Houma
Navigation Canal (Channel). The Terrebonne Parish Council has requested
restoration of Wine Island in a resolution, adopted on 25 March 2009. It is obvious
from the wording of the resolution and previous correspondence from the Parish
President that the desire is to reduce the width of the pass by restoring Wine Island
to some previous dimension and location. Wine Island is also an active seabird
rookery, thus its preservation and improvement is important to LDWF.

The island was once surrounded by a boulder revetment, constructed in 1991 to
hold discharged material from dredging the HNC. The island is no longer contained
within the revetment. Its area has been reduced and its footprint has migrated
north such that about one third of it presently lies outside the subcircular ring of
rocks.

The team suggested two courses of action regarding Wine Island. The first involves
restoring the island within the boulder revetment, through beneficial use of
sediment dredged from the HNC. The second would be a much more ambitious
project, involving development of a restoration template anchored at the present
island location and extending to the adjacent shoal, referred to locally as the
Monkey Bar, to create a larger island, more in accord with the request from
Terrebonne Parish.

If the former course of action is followed, the restoration template would overlay the
existing subcircular revetment, which would serve as containment for the dredged
sediment. The small area of the island precludes attempting differentiation of
beach, dune, and marsh. Rather, the fill material would be graded and planted
with dune-stabilizing vegetation, to prolong sediment retention and provide
additional habitat for the birds.

If the latter course of action is selected, the restoration template would overlay the
existing island, the subcircular revetment, and extend to the west to encompass the
shoal. Developing the template will be dependent on a modeling effort based on
detailed bathymetry of the shoal and selection of a method to contain the fill
material. The exposed nature of the shoal appears to preclude use of earthen dikes
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for containment and, without the foundation of an existing beach and dune system,
unconfined pumping of beach sediment appears to be out of reach physically and
financially. This situation may change if the sediment source is maintenance
dredging and/or realignment of the HNC (Rosati, 2008).

The measures that were carried forward for Wine Island include repair of the
existing continuous revetment, dune restoration, marsh creation, beach restoration,
sand fencing, vegetative plantings, and herbivory control.

3.2.3.3.5 Timbalier Island

Timbalier Island has had two CWPPRA projects. The first one, TE18, involved
installation of sections of sand fencing (greater than a mile in total) in different
areas in 1995, and planting dune-stabilizing vegetation in selected areas in 1996.
The second project, TE40, offset the ongoing erosion of the east end of the island by
restoring more than two miles of beach and dune, installing more sand fencing,
planting dune-stabilizing vegetation, and building additional marsh. A second
component of TE40 was the addition of sediment to the nearshore to facilitate
longshore transport without eroding the restored beach.

The large breach on Timbalier Island presents a compelling argument in favor of
canal backfilling. There is sufficient tidal exchange occurring through the canal to
prevent sediment accumulation. Therefore, the PDT concluded that the proposed
restoration template, combining beach, dune, and marsh creation, was the best
overall solution to restoring Timbalier Island. To be effective, it must include
closure of the existing breach as well as backfilling as many of the canals as
possible. This latter activity may be difficult, because the canals are apparently
routinely used to service isolated petroleum production facilities and wells, based on
evidence of recent dredging. The PDT noted the elevation of the dune field created
by CWPPRA project TE-40, and recommended that new dune construction match it.
It was also noted that the eastern third of the TE-40 project’s dune fencing is now
offshore, indicating that the east end of the island has continued to erode. The
proposed restoration template includes restoration of that part of the island.

The measures that were carried forward for Timbalier Island include dune
restoration, marsh creation, beach restoration, sand fencing, vegetative plantings,
and herbivory control. Based on the results of the modeling efforts for Whiskey
Island, it was inferred that segmented breakwaters would not be cost-effective on
Timbalier Island and therefore were eliminated from further consideration.

During field visits to Timbalier Island, the PDT observed evidence of sediment
accumulation at the western end of the island. Therefore, it was determined that a
terminal groin would not be needed on the island.

3.2.3.3.6 East Timbalier Island
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East Timbalier Island is the site of an oil and gas production and processing facility.
Much of the island was in imminent danger of disappearing when its two CWPPRA
projects were implemented. The projects are East Timbalier Island Sediment
Restoration, Phases 1 and 2, TE25 and TE30, respectively. The combined projects
created a wide beach and dune system, backed by a wide marsh on the western,
large portion of the island. The restored areas were vegetated and sand fencing was
installed. Unfortunately, the goal of rejoining the two ends of East Timbalier Island
was not met. A rock rubble revetment parallels the shoreline of both parts of East
Timbalier Island, on the order of 500 to 1,000 ft offshore. The distance indicates the
northward movement of the island, in the time since the revetment was placed on
the shoreline. Project TE30 also constructed a similar revetment along the beach
face to protect the restored beach and dune.

The proposed island restoration template includes the presently submerged eastern
half of the island, which was initially proposed as part of the CWPPRA project TE-
30, but was not completed. Should the east-west dimension of the island be
restored, it was suggested that a terminal groin be installed at the east end of the
fill, to prevent it from migrating into Timbalier Bay. However, a terminal groin was
later eliminated because of the potential impacts the structure could have on
sediment supply to Timbalier Island.

The PDT discussed previous attempts to stabilize East Timbalier Island. Several
series of boulder revetments were place on the shoreline in the past. The gulfside
rocks are now several hundred ft offshore, and the rock placed along the north
shoreline is apparently buried within the island. Due to the lack of effectiveness of
the hard structures that have been implemented for past CWPPRA projects, the
PDT determined that breakwaters would not an effective measure for East
Timbalier and thus eliminated them from future consideration.

The measures that were carried forward for East Timbalier Island include dune
restoration, marsh creation, beach restoration, sand fencing, vegetative plantings,
and herbivory control.

3.2.3.3.7 Results

Table 3-4 summarizes the island strategies that were carried forward for each
island. These island strategies will be combined and paired with wvarious
combinations of borrow areas to form alternatives.
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Table 3-4: Summary of potential island strategies2

East
Description of Island Strategy Raccoon | Whiskey | Trinity | East Wine | Timbalier | Timbalier
Beach / Dune / Marsh? Yes Yes Yes Yes Yes Yes Yes
Beach / Dune / Marsh w/ Segmented Ves No No No No No No
BreakwatersP
Beach / Dune / Marsh w/ Terminal GroinP Yes No No No No No No
Marsh Creation w/ Continuous Revetmente No No No No Yes No No

a “Yes” indicates the island strategy was carried forward; “No” indicates the island strategy was screened out
b Combination includes sand fencing, vegetation planting, and herbivory control
¢ Combination includes vegetation planting and herbivory control
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3.2.4 Value Engineering Analysis

In May 2009, Value Management Strategies (VMS) conducted a Value Engineering
(VE) analysis. The results of the analysis were summarized in a VE report (VMS,
2009). The VE study included an evaluation of not only the LCA TBBSR Study, but
also the Houma Navigation Lock Operations Plan and Convey Atchafalaya River
Water to Northern Terrebonne Marshes studies. Specific to LCA TBBSR Study,
forty-five ideas were put forth, with 17 designated as “Alternative Concepts,” and
nine of those identified as “Key Recommendations.”

Six key VE-recommended concepts involved soft-structural solutions. One was
directly applicable and it had already been incorporated into plan formulation:
consider coastal geomorphic processes for sediment placement. Such consideration
1s common practice in barrier island restoration design. A coastal processes analysis
was conducted to define the minimum island dimensions to restore the
geomorphologic form and ecologic function of a barrier island. This analysis
accounted for both longshore and cross shore sediment transport.

A second key VE-concept involved recycling sand from the downdrift/down gradient
end of an island to the updrift end. Recognition of the sand-starved status of
Coastal Louisiana resulted in development of a hydrogeomorphic planning objective
of the LCA 2004 Report, specifically to import sediment from sources outside of the
estuarine basins (i.e., beyond the depth of closure) (LCA, 2004). Therefore the
borrow areas for island restoration shall be located seaward of the depth of closure
defined as the offshore extent of the active beach face. This second concept is not
consistent with this planning objective.

A third key VE-concept called for excavation of a series of inverted breakwaters
(shore-parallel pits that reduce wave energy as waves pass across them). Sediment
inshore of the depth of closure must be considered as part of the sand budget for
that particular reach, and conservation of that resource is essential in a sand-
starved system, such as the Louisiana coast. Excavations inshore of the depth of
closure have the potential to become sinks that accumulate sediment that is
normally part of the longshore or cross shore transport system. Of concern with
this concept 1s conservation of the sand resources and avoidance of interference with
coastal processes from excavating these resources for island restoration.

Two other VE-concepts involved hard structures, one a permanent dredge discharge
pipe from Ship Shoal to East Timbalier Island and the other installation of a sand-
filled geotextile tube or a boulder core beneath the dune, to fix an island in position.
Alternative measures similar to these concepts were considered such as continuous
rock revetments; however, these measures were screened out in the initial screening
as not meeting the planning criteria (Section 3.2.3.1).
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The sixth VE-concept was to abandon the existing islands and construct a new
island reach to the north. This concept is inconsistent with the LCA 2004 Report
that defined the Study as restoring the Terrebonne Basin barrier islands through
simulating historical conditions by enlarging the barrier islands (width and dune
crest) and reducing the current number of breaches. Further it is inconsistent with
the planning objectives developed for the Study (Section 2.3).

The remaining three key VE-concepts were policy suggestions beyond the scope of
this Study: establishment of a permanent trust fund for island renourishment,
define the Study in terms of sustainability in year 2100, and task the Mineral
Management Service with deciding on offshore sediment allocations and locating
new, untapped sources of fill material.

3.2.5 Screening / Evaluation of Borrow Areas

Khalil et al. (2010) mapped numerous potential sediment borrow areas along the
Louisiana Gulf coast, from South Pass west to Sabine Pass. Six large-volume areas
were delineated off the Terrebonne Basin Barrier Islands (Figure 3-5). Three of
these are on the Outer Continental Shelf (OCS) and three are in State waters,
closer to shore. The latter included a group of five small borrow areas associated
with a Timbalier Island project, three north of the island, in the bay, and two to the
south.

The borrow area map developed by Khalil et al. (2010) was used as a starting point
for the PDT’s borrow area search effort. Their tabular compilation included the
location of the borrow area, estimated volume of available fill material, volume of
material already dredged from the borrow area, and pertinent geotechnical and
geophysical references.
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Sand Borrow Area
Sabine Bank
Sabine Bank 100 Off East Grand Terre
Off Holy Beach 11 Quatre Bayou (Bay Joe Wisa)
Tiger & Trinity Complex 12 Quatre Bayou (Chaland)
Western Ship Shoal 13 Sandy Point (NW-20 feet)
Ship Shoal-Blocks B8 & 89 14 Sandy Point (SE-40 feet)
South Pelto-Blocks 12 & 13 15 South Pass
Off Trinity Island 16 Lower Miss. River (MM 35-15)
Off East Island (New Cut Project) 17 Lower Miss. River (MM 62-43)
8  Off Timbalier Island (a,b,c & d) 18 Lower Miss. River (MM &3-65)
10a Off West Grand Terre 19 St Bermard Shoal

D 90 ~d OO LA e L B

Potential Sand Survey Area
21  Western Louisiana-Potential Area for Sand
22 Barataria-Potential Area for Sand

Borrow Areal/Deposit

Sand Survey Area

- Potential Sand Survey Area

- - - BICM Shorline (2005) Map of Sand Borrow Areas, Louisiana
— Compiled by Syed Khalil & Kristi Cantu
100 Wiamenars Office of Coastal Protection and Restoration

Map Dale: &
10 Miles

Figure 3-5. Terrebonne Basin borrow areas (Khalil et al., 2010)
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3.2.5.1 Borrow Area Characteristics and Screening Criteria

The PDT wused a combination of physical, geographic, and socioeconomic
characteristics to evaluate the borrow areas presented in Figure 3-5. The primary
criterion that was considered in the evaluation is discussed below.

3.2.5.1.1 Location Relative to Depth of Closure

The depth of closure represents the offshore extent of the active beach face, thus
sediment inshore of it must be considered as part of the sand budget for that
particular reach, and conservation of that resource is essential in a sand-starved
system, such as the Louisiana coast. Excavations inshore of the depth of closure
become sinks that accumulate sediment that is normally part of the longshore/on-
off-shore transport system. Of concern here is conservation of the sand resources
and avoidance of interference with coastal processes from excavating these
resources for island restoration. Recognition of the sand-starved status of Coastal
Louisiana resulted in development of a hydrogeomorphic planning objective of the
LCA 2004 Report, specifically to import sediment from sources outside of the
estuarine basins (i.e., beyond the depth of closure) (LCA, 2004). Therefore the
borrow areas shall be located seaward of the depth of closure which was defined to
be equal to -10.5 ft NAVD 88.

3.2.5.1.2 Borrow Area Geotechnical and Geophysical Data

The sediment particle size ranges and distributions should match the characteristic
of the beach and dune where it will be placed. In the case of marsh material, there
should be variability in particle size to match the existing marsh environment. The
sediment should be compatible with the sediment at the fill placement site to avoid
accelerated loss of sand and changes in beach face morphology. To maximize
efficiency of the excavation process, the core data and seismic profiles should
indicate adequate stratum thickness for efficient mining. If the strata are too thin,
the excavation process can create a blend of material that may be compatible with
the native sediment at the fill placement site, but that must be determined from the
data, and not left to chance.

3.2.5.1.3 Borrow Area Volumes

The sediment volume must equal or exceed the estimate of volume needed to
complete the Study.

3.2.5.14 Cultural Resources/Petroleum Infrastructure Clearance

Cultural resources can be significant constraints. The locations of potential sites,
possibly representing either historic shipwrecks or prehistoric sites, and pipelines
must be avoided. Remote-sensing surveys are a requisite for consultation with the
State Historic Preservation Office (SHPO) and other involved agencies. Use of

borrow areas must often be approved or cleared by the Minerals Management
Service (MMS) or the LDNR.
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3.2.5.1.5 Technical Difficulty

Borrow site location factors, such as water depth and distance to disposal site, can
dictate use of hopper or cutterhead dredge. Depending on the alternative, different
measures are required to transfer the dredged material to the disposal site(s). The
issue involves double handling of dredged material. If the disposal site depth is
inadequate to accommodate the draft of a hopper dredge it may require offshore
dumping and re-dredging by cutterhead or offshore booster pumps to move material
ashore. Inadequate depth at the borrow area to accommodate a hopper dredge may
require use of a cutterhead dredge. The latter type is less seaworthy than the
former, thus introducing heightened concern about weather-related production
Interruptions.

3.2.5.1.6 Navigational Features

The HNC, its channel across Terrebonne Bay, and the Bayou Grand Caillou Safety
Fairway are Federally-designated waterways in which interference with navigation
1s an issue. Constraining use of such channels with fill material, structures, or
equipment, even temporarily, requires advance notice and authorization from the

USACE.
3.2.5.1.7 Mining Impacts

Offshore shoals, bypassing bars, and similar bodies interact with the waves that
pass across them. Waves can be attenuated and their directions changed, so that
the wave energy that impacts a nearby shoreline is changed. Depending on the
wave length, height, and direction, the changes can be beneficial or detrimental,
resulting in either accretion or erosion of the shoreline. The results of wave
refraction modeling, based on wind and wave direction and intensity data, must be
carefully analyzed to ensure that excavation of the borrow area does not result in
detrimental changes to the shoreline or nearby passes.

3.2.5.2 Initial Screening

The first-level screening was finalized during the PDT meeting on 11 August 2009.
The PDT Team had previous discussions with CPRA staff regarding potential
borrow areas and their supporting information, and this was incorporated into the
screening process. The first-level screening criterion that was applied to the borrow
areas identified in Figure 3-5 was location. Using this criterion, the Timbalier
Island Dune and Marsh Restoration (TE-40) borrow areas 9a through 9d were
eliminated because all four fell within the depth of closure. Note that Borrow Area
9e was retained.

Table 3-5 presents information about the potential borrow areas that passed the
first level of screening. The locations of the borrow areas are depicted in Figure 3-6.
It should be noted that the numbers assigned to each area differ from those
presented in the Figure 3-5 because several previously unnumbered areas were
identified and added to the evaluation.
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Table 3-5: First level borrow area screening

Thickness Availabl
I . . Applicabilit of Sediment e
D Location Sediment Type v Sediment CromouEien Volume Cultural Resources
Source (ft) (mcy)
1 Whiskey Island TE-50 | Mixed, silt, clay (overburden) | Marsh NA NA NA NA
Area 1 Sand Beach/Dune | 0.8-2.4 NA NA NA
6-47% sand; Chirp. magnetic, and side scan
Whiskey Island TE-50 Mixed, silt, clay (overburden) | Marsh 8-9.5 13.5-66.5% Silt; | 0.292 sonar surveys (Ocean Surveys,
2 Area 2 (subarea 2a) 20.7-83.4% clay 2006)
Sand Beach/Dune | 2.5-7.6 90% sand 0.79>
20% sand; 30- . . .
Whiskey Island TE-50 | Mixed, silt, clay (overburden) | Marsh 3.5-17.4 49.7% silt; 27.4- | 7.97 Chirp, magnetic, and side scan
Area 3 (subarea 3a) 68.7% clay féﬁiifé?fvyj s, 2006)
Sand Beach/Dune | 2.5-14 80% Sand 4.72 e
3 Whiskey Island TE-50 | Mixed, silt, clay (overburden) | Marsh 7.5 6-47% Sand 0.73 NA
Area 3 (subarea 3b) Sand Beach/Dune | 2.7-6.4 80% Sand 1.13
Whiskey Island TE-50 | Mixed, silt, clay (overburden) | Marsh 8 22% Sand 0.18 NA
Area 3 (subarea 3c) Sand Beach/Dune | 8.5 85% Sand 0.20
4 New Cut TE-37 Area Sand Beach/Dune | 6 2.5¢ Vibracore & Magnetic Surveys
. . 16.5-24.6% d Remote sensing side scan &
5 Raccoon Island TE-48 Mixed sand, silt, clay Marsh 10-20 above #200 sieve 2.4 mag surveys (Goodwin, 2008)
South Pelto Blocks 12 o) Seismic, sonar, and mag
6 & 13 Sand Beach/Dune 13-20 <5% silt 21.3¢ surveys (USEPA, 2003b)
Seismic, sonar, and mag
surveys (USEPA, 2003a);
Ship Shoal Block 88 Sand Beach/Dune 10-19 <5% silt 17.3 Echosounder & vibracore
7 surveys & sediment sampling
analysis (STE, 2004)
Ship Shoal Blocks 84, o Seismic, sonar, and mag
85, 98, & 99 Sand Beach/Dune | 8-12 <5% Silt 47.5 surveys (USEPA, 2003a)
Western Ship Shoal ¢ .
8 Blocks 84, 85, 98, &99 Sand Beach/Dune 13 NA 124 Not Available
9 Cat Island Pass Sand Beach/Dune | 5-10 Silty sand 6.68 Not Available

a Excludes a volume of 2.76 mcy of overburden material estimated for Whiskey Island TE-50 Project
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b Excludes a volume of 0.36 mcy of dune material estimated for Whiskey Island TE-50 Project
¢ Available volume based upon personal communication with CPRA, Aug 2009

d Excludes a volume of 1mcy estimated for Raccoon Island TE-48 Project

e Excludes a volume of 7mcy estimated for Caminada Headland Restoration Project

f Estimates based on “Results of the Western Ship Shoal Geophysical Survey: Evaluation of Sand Available for Coastal Restoration” Mar
2009

¢ Estimates based on September 2003 geologic profiles obtained from USACE through personal communication
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Figure 3-6. First level screening: Borrow area locations
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3.2.5.3 Final Screening

The process of screening potential borrow areas continued in September and
October 2009, reducing them down to those that provide the requisite volume of
sediment, have existing geotechnical and geophysical survey data, and cultural
resource data needed to develop conceptual excavation plans. A thorough review of
the existing geophysical and geotechnical data indicated that a sufficient volume of
compatible sediments was available in the existing borrow areas to construct the
LCA TBBSR Study at a feasibility level. Therefore, additional geophysical and/or
geotechnical surveys were not conducted during this investigation.

The potential borrow areas that were eliminated during this screening were:

e Timbalier Island TE-40 Borrow Area 9e was eliminated because a portion of
it was landward of the depth of closure.

e Western Ship Shoal (Blocks 84, 85, 98, & 99), Borrow Area 4 was eliminated
because it lacked detailed geophysical surveys and a cultural resource
investigation.

e HNC Channel was eliminated because of the risk and uncertainty of relying
on a sediment source that is under the control of interests with a requirement
to maintain navigability without undue delay, particularly following storm
events that could cause shoaling. Should emergency dredging be required,
there would not be sufficient sediment available for construction. In
addition, geotechnical and cultural resources data are only available for the
portions of the channel that are periodically maintenance-dredged, not
necessarily the channel offshore from Cat Island Pass, the logical portion to
serve as a borrow area because it is seaward of the depth of closure. There
are also restrictions on width of dredge cut, one cannot dredge outside of the
designated channel without an Environmental Assessment, and cut depth,
one cannot dredge deeper than the authorized channel depth. Taken
together, these constraints and restrictions were felt to introduce too much
risk to retain the HNC as a viable borrow area. Because of its location, the
PDT Team felt that the HNC should be retained as an alternative borrow
area to be considered in PED if the cultural resource investigation is
completed and the timing of its use is compatible with the navigation
interests as determined by USACE.

e Whiskey Island TE-50 Borrow Area 1 was eliminated because it lacked
geotechnical and borrow area volume information, detailed geophysical
surveys, and a cultural resource investigation.

e Whiskey Island TE-50 Borrow Area 2 was also eliminated as a potential
sediment source. During the course of planning for the TE-50 project, T.
Baker Smith and Moffatt & Nichol refined the designs of Borrow Areas 2 and
3, designating one subarea in 2 (2a) and three subareas in 3 (3a, 3b, and 3c).
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They recommended use of Subarea 2a. Since the TE-50 project has already
utilized both the overburden and sand resource volumes in Subarea 2a,
Borrow Area 2 was eliminated from further consideration (TBS and M&N,
2007).

e The PDT further refined Whiskey Island TE-50 Area 3. Subareas 3b and 3c
were eliminated because detailed geophysical surveys were not conducted
and they lacked cultural resource investigations. The Borrow Area 3 outline
was reduced to depict only the outline of Subarea 3a, thus Figure 3-7 which

presents the final borrow area screening map depicts a smaller Borrow Area
3.

In a similar manner, the outline of the South Pelto borrow area was reduced to
represent the actual outline of the combined borrow areas identified in Blocks 12
and 13. Results of the final screening effort are summarized in Table 3-6 and Figure
3-7.
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Table 3-6: Final level borrow area screening

LI mes s i Sediment Sl Cultural Resources Surve
ID Location Sediment Type Applicability Sediment o Volume Y
Composition Data
Source (ft) (mcy)
20% sand; 30- ) ) )
Whiskey Island TE-50 | Mixed, silt, clay (overburden) | Marsh 3.5-17.4 49.7% silt; 27.4- | 7.97 Chirp, magnetic, and side scan
| v 0 et
Sand Beach/Dune | 2.5-14 80% Sand 4.72 b
4 New Cut TE-37 Area Sand Beach/Dune | 6 2.5 Vibracore & Magnetic Surveys
i . . i 16.5-24.6% b Remote sensing side scan &
5 Raccoon Island TE-48 Mixed sand, silt, clay Marsh 10-20 above #200 sieve 2.4 mag surveys (Goodwin, 2008)
South Pelto Blocks 12 i o) Seismic, sonar, and mag
6 & 13 Sand Beach/Dune 13-20 <5% silt 21.3¢ surveys (USEPA, 2003b)
Seismic, sonar, and mag
surveys (USEPA, 2003a);
Ship Shoal Block 88 Sand Beach/Dune 10-19 <5% silt 17.3 Echosounder & vibracore
7 surveys & sediment sampling
analysis (STE, 2004)
Ship Shoal Blocks 84, ) o) Qu Seismic, sonar, and mag
85. 98, & 99 Sand Beach/Dune 8-12 <5% Silt 47.5 surveys (USEPA. 2003a)
a Available volume based upon personal communication with CPRA, Aug 2009
b Excludes a volume of 1mcy estimated for Raccoon Island TE-48 Project
¢ Excludes a volume of 7mcy estimated for Caminada Headland Restoration Project
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Figure 3-7. Final level screening: Borrow area locations
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3.2.5.4 Resulting Borrow Areas

The initially-proposed source of borrow sand for beach and dune restoration was
Ship Shoal, an elongate sand body in the Gulf, located 20 to more than 40 miles
west of Belle Pass and four to ten miles south of the Isles Dernieres. It is
approximately 31 miles long and 7 miles wide, lying in a water depth of 9 to 30 ft.
Ship Shoal is ideal for use in restoring the Terrebonne Basin barrier islands since
its grain size is equal to or greater than the sand found on the islands. Coarser
grain sand is more resistant to erosion. Ship Shoal is the nearest, accessible sand
source that contains a sufficient quantity of sand of appropriate quality to match
the native sand found on the islands and achieve the Study goals. Screened Borrow
Areas 6 and 7 depicted in Figure 3-7 are both located on Ship Shoal. Several closer
sand sources, previously identified for other CWPPRA project use, were proffered to
the PDT, and they were investigated. The two most-promising are Subarea 3a of
the Whiskey Island TE-50 Borrow Area 3 and the New Cut TE-37 Borrow Area 4.
The proposed sources of borrow sediments for marsh creation and restoration have
also been i1dentified. Nearshore resources seaward of the depth of closure will be
utilized to provide mixed sediments consisting of fine sand, silts, and clays
compatible with the existing island framework. The two marsh sediment borrow
areas are the Raccoon Island TE-48 Borrow Area 5 and the overburden stratum on
Subarea 3a of the Whiskey Island TE-50 Borrow Area 3.

Two previously-considered borrow areas will be revisited during the PED phase of
the Study. If there are sufficient time and funding, the geophysical, geotechnical,
and cultural resources studies required for Whiskey Island TE-50 Borrow Area 1
will be undertaken. Should the results prove positive the borrow area will be
incorporated into the project design. In a like manner, potential beneficial use of
sediment from the entrance channel for the Houma Navigation Canal will be
explored through the Navigation Branch of the New Orleans District. As described
in Section 3.2.5.3, it will be necessary to carry out further cultural resources and
geotechnical investigations, but the proximity of the HNC to both Trinity and
Timbalier Islands makes it a cost-effective alternative.

3.3 PRELIMINARY ALTERNATIVE PLANS

This section summarizes the development and evaluation of the preliminary
alternative plans. For more details on each alternative, refer to the Engineering
Appendix, (Appendix L).

3.3.1 Development of Alternative Plans

An alternative is defined as a combination of island strategies and borrow areas.
The features that were carried forward from the third level of screening include the
following:

e Raccoon Island: Beach/Dune/Marsh
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e Raccoon Island: Beach/Dune/Marsh w/ Segmented Breakwaters
e Raccoon Island: Beach/Dune/Marsh w/ Terminal Groin

e Whiskey Island: Beach/Dune/Marsh

e Trinity Island: Beach/Dune/Marsh

e East Island: Beach/Dune/Marsh

e Wine Island: Marsh Creation w/Continuous Revetments

e Timbalier Island: Beach/Dune/Marsh

e East Island: Beach/Dune/Marsh

These island strategies were selected because they would be consistent with the
Environmental Operating Principles (EOPs), present the fewest constraints, and
would be synergistic with other existing and authorized projects on the islands.

The borrow areas that were carried forward from the third level of screening include
the following:

e Whiskey Island TE-50 — Area 3a (marsh material)
e New Cut TE-37 (beach/dune material)

e Raccoon Island TE-48 (marsh material)

e South Pelto (beach/dune material)

e Ship Shoal (beach/dune material)

The above mentioned borrow areas were selected because they were outside the
depth of closure, had adequate capacity of compatible material, and included
cultural resource survey information.

Initially, each of the island strategies was combined with each of the marsh and
beach/dune borrow areas. However, this produced a cumbersome number of
alternatives to be analyzed (over 4 million). In an effort to reduce the number of
alternatives to a more manageable number, the PDT evaluated the location and
capacity of each borrow and paired the most appropriate borrow areas to each
measure.

3.3.2 Description of Alternative Plans

Five restoration plans, denoted as Plans A through E, were developed as part of
plan formulation. The plans are discussed in the following sections. An additional
option was derived for Wine Island that included placing beach compatible sand
within the existing rock revetment locally known as the Wine Island Ring. Two
additional options were derived for Raccoon Island including the construction of
eight additional breakwaters (BW) or construction of a terminal groin (TG).
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3.3.2.1 No Action Plan (Plan A) - Future Without Project Conditions

Plan A represents the No Action plan, that is, no sediment is imported to restore
the islands components (i.e. beach, dune and marsh) and no restoration actions are
taken. The No Action plan is synonymous with Future Without Project (FWOP)
conditions. This plan as identified as Alternative 1 in subsequent sections of the
report.

3.3.2.2 Minimum Design Plan (Plan B)

The restoration template for Plan B provides for the minimal geomorphologic form
and ecologic function on each island and retains this form and function after being
subjected to a number of design storms.

3.3.2.2.1 Geomorphologic Form and Ecologic Function

The barrier islands in the Study Area are the remains of an abandoned Mississippi
River Delta; and their degradation is the result of anthropogenic activities and
episodic storm impacts, in combination with natural deltaic processes. The barrier
islands are typically low lying and comprised of three physical features, the beach,
dune, and back barrier marsh. They act as a buffer to reduce the full force and
effects of wave action, saltwater intrusion, storm surge, and tidal currents on
associated estuaries and wetlands. To restore their geomorphologic form and
provide this buffer involves reinforcing the shoreline through beach and dune
restoration. In addition, it includes providing a marsh platform to capture
overwash sediments during episodic events; sediment that would otherwise be
carried into back bay areas to form shoals or be lost into deeper waters. The marsh
also serves as a roll over platform as the islands migrate landward.

Restoration of ecologic function of the barrier islands includes vegetating both the
restored dunes and back barrier marsh platforms with native plants, to provide
wetland habitat for a diverse number of plant and animal species and to help retain
sediment. This approach is supported by the Wetland Value Assessment (WVA),
which has been chosen as the model to evaluate the ecosystem restoration project
benefits. The WVA states that the key habitat components, dune, supratidal
(beach), and intertidal (marsh), combine to provide the optimum metric by which
the islands should be compared (CWPPRA, 2002).

In order to provide geomorphologic form and ecologic function, the beach, dune, and
marsh components must exhibit certain dimensions. These dimensions were
defined through analysis of historical planforms and elevations. Furthermore,
these dimensions must be maintained after being subjected to selected design
storms. The design storms that were used in template development included a
hypothetical 50-year storm as well as the varying intensities, durations, and
approach paths of Hurricanes Katrina and Rita, which occurred in 2005, and
Hurricanes Gustav and Ike, which occurred in 2008. The development of the
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template components (i.e. beach, dune, and marsh) is discussed in the following
sections.

SBEACH, a widely accepted cross-shore sediment transport model, was utilized for
predicting storm-induced beach and dune erosion. The model’s use is considered
standard practice both in the United States and internationally as evidenced by the
many documented applications in professional journals and conference proceedings.
The assumptions utilized in the modeling program along with verification of use of
the model are presented in Appendix L.

3.3.2.2.2 Beach and Dune Component

Based on historical natural beach and dune elevations, and SBEACH simulations
that were performed on an array of various restoration plans to examine storm-
induced beach and dune erosion, the following design criteria for Plan B were
derived:

e Gulf-side beach width: 250 ft,

e Beach elevation: 3.8 ft NAVD 88,

e Dune width:100 ft

e Dune elevation: 6.0 ft NAVD 88, and
e Bay-side beach width: 100 ft.

Louisiana’s barrier islands have poorly developed sand dunes as a result of a
limited amount of aeolian transported sand and the high frequency of overwash by
storms. The SBEACH dune elevations resulting from a 50-year storm simulation
on a 6-ft dune (Table 2-2 in Annex L-3) fell within the range of values reported by
the Louisiana Geological Survey (LGS 1989 and 1995) in Coastal Sand Dunes of
Louisiana, an Inventory. LGS reported dune elevations ranging from 2 to 5 ft
NGVDS88 for Timbalier and East Timbalier and 0.7 to 5 ft NGVDS88 for the Isles
Dernieres.

3.3.2.2.3 Marsh Component

The marsh serves as a roll over platform as the islands migrate landward. Based on
the post storm observations from the recent historic storms, there is ample evidence
that the back barrier marsh width needs to be on the order of 1,000 ft to capture
overwash sediments during episodic events; sediment that would otherwise be
carried into back bay areas to form shoals or be lost into deeper waters. Cross-shore
sediment transport models, e.g., SBEACH, tend to underestimate the extent of
overwash. Examination of vertical aerial photographs of the Texas coast, made
following Hurricane Ike, show areas of overwash extending from 800 to 1,300 ft
inland (Ewing, 2009). An extensive study of overwash on the Caminada-Moreau
Headland by Ritchie and Penland found that, for much of the low shoreline,
overwash penetrated from 700 to more than 1,000 ft beyond the beach (Ritchie and
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Penland, 1989). Examination of the aerial photographs in Williams, et al. (1992)
show overwash areas extending to 1,300 ft on Timbalier Island and greater than
700 ft on East Island. Personal observations by various PDT members support
planning for a minimum marsh width of 1,000 ft. Therefore, 1,000 ft was defined as

the design criteria for the minimized restoration template for the marsh platform
width.

Based on similar Louisiana barrier island restoration plans, the average healthy
marsh elevation, defined as the target elevation for the marsh platform, is typically
within +/- 0.1 ft of Mean High Water (MHW). MHW for the Study area is
approximately 1.6 ft NAVD 88 and was defined as the design criteria for the
minimized design plan for the marsh platform elevation. Marsh fill compaction (a
combination of foundation settlement and fill consolidation) was compensated for in
each island design, as described and discussed in Appendix L.

3.3.2.3 Design Plan Scalars (Plans C through E)

Plans C through E are scalars of Plan B that incorporate incremental increases in
the scales of beach, dune and marsh planforms and elevations to provide plan
formulators the ability to determine the optimal increment for restoration of the
geomorphologic form and ecologic function of these islands. The optimal level of
restoration is defined as the best balance of environmental benefits (e.g., habitat
acres), constructability as constrained by available sediment volumes in identified
borrow sources, and cost effectiveness. Plan C provides for the minimal
geomorphologic form and ecologic function on each island along with 5 years of
additional protection from background erosion/land loss (i.e. advanced fill). Plan D
provides for the minimal geomorphologic form and ecologic function on each island
along with 10 years of advanced fill. Plan E provides for the minimal
geomorphologic form and ecologic function on each island along with 25 years of
advanced fill.

The habitat acres that will be created by each plan are provided in Table 3-7. The
table also identifies the borrow area that would be utilized for each plan.
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Table 3-7: Summary of Created Habitat Acres

Dune/ Intertidal
Supratidal Habitat Beach/Dune Marsh
Area at TY1 at TY1 BOTTO, Borrow
Island Plan (acre) (acre) Area Area
Plan A 51 184 Ship Shoal Raccoon TE-48
Plan B 271 235 Ship Shoal Raccoon TE-48
Plan C 341 237 Ship Shoal Raccoon TE-48
Plan D 520 122 Ship Shoal Raccoon TE-48
Plan E 751 39 Ship Shoal Raccoon TE-48
Plan B w/ BW 271 237 Ship Shoal Raccoon TE-48
Raccoon Plan C w/ BW 342 239 Ship Shoal Raccoon TE-48
Plan D w/ BW 521 122 Ship Shoal Raccoon TE-48
Plan E w/ BW 752 39 Ship Shoal Raccoon TE-48
Plan B w/ TG 271 237 Ship Shoal Raccoon TE-48
Plan C w/ TG 341 238 Ship Shoal Raccoon TE-48
Plan D w/ TG 520 122 Ship Shoal Raccoon TE-48
Plan E w/ TG 751 38 Ship Shoal Raccoon TE-48
Plan A 377 443 Ship Shoal Whiskey Area 3a
Plan B 670 509 Ship Shoal Whiskey Area 3a
Whiskey Plan C 895 377 Ship Shoal Whiskey Area 3a
Plan D 986 376 Ship Shoal Whiskey Area 3a
Plan E 1402 250 Ship Shoal Whiskey Area 3a
Plan A 238 326 South Pelto Whiskey Area 3a
Plan B 464 569 South Pelto Whiskey Area 3a
Trinity Plan C 585 564 South Pelto Whiskey Area 3a
Plan D 1198 72 South Pelto Whiskey Area 3a
Plan E 1523 67 South Pelto Whiskey Area 3a
Plan A 199 59 South Pelto Whiskey Area 3a
Plan B 318 362 South Pelto Whiskey Area 3a
East Plan C 385 372 South Pelto Whiskey Area 3a
Plan D 802 33 South Pelto Whiskey Area 3a
Plan E 1027 33 South Pelto Whiskey Area 3a
Plan A 5 6 South Pelto Whiskey Area 3a
Wine Plan B 109 97 South Pelto Whiskey Area 3a
Plan C 122 117 South Pelto Whiskey Area 3a
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Dune/ Intertidal
Supratidal Habitat Beach/Dune Marsh
Area at TY1 at TY1 BOTTO, Borrow
Island Plan (acre) (acre) Area Area
Plan D 130 140 South Pelto Whiskey Area 3a
Plan E 349 17 South Pelto Whiskey Area 3a
Ring Only 26 3 South Pelto NA
Plan A 606 374 South Pelto Whiskey Area 3a
Plan B 903 726 South Pelto Whiskey Area 3a
Timbalier Plan C 1743 85 South Pelto Whiskey Area 3a
Plan D 1952 83 South Pelto Whiskey Area 3a
Plan E 2561 69 South Pelto Whiskey Area 3a
Plan A 75 133 South Pelto Whiskey Area 3a
Plan B 376 452 South Pelto Whiskey Area 3a
E?St . Plan C 1057 71 South Pelto Whiskey Area 3a
Timbalier
Plan D 1170 60 South Pelto Whiskey Area 3a
Plan E 1762 929 South Pelto Whiskey Area 3a
3.3.3 Screening/Evaluation of Alternative Plans

Because of the millions of potential alternatives comprised of island measure(s) and
borrow area combinations, the PDT utilized the USACE Institute for Water
Resource’s Planning Suite (IWR). IWR Planning Suite assists with plan
formulation by combining solutions to planning problems and calculating the
additive effects of each combination. It also assists with plan comparison by
conducting cost effectiveness and incremental cost analyses, identifying the plans
which are best financial investments — Best Buy plan alternatives, and displaying
the effects of each on a range of decision variables. IWR Planning Suite 1.0.11.0
was used in IWR screening of the LCA TBBSR Study solutions.

The input variables for the IWR included habitat benefits and costs for each of the
44 island plans identified in Table 3-7. Methodologies for determining habitat
benefits and costs are provided in Sections 3.3.3.1 and 3.3.3.2, respectively.

The user has the option of defining inter-variable dependencies and combinability.
The “combinability” variable was defined such that none of the plans for a
particular island could be paired with another plan developed for the same island.
For example, Whiskey Island Plan B could not be combined with Whiskey Island
Plan E. Since there were no inter-island dependencies, the “dependency” variable
was not used in the IWR.
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Once the costs, benefits, and combinability of each island plan were entered into the
input file, the IWR was used to combine the island plans to form a series of
alternatives. An alternative can be comprised of as many as seven and as few as one
island plan. For alternatives with multiple island plans, the costs and benefits of
each plan were summed to determine the total cost and benefit output of the
alternative. The IWR also computes the cost/benefit of each alternative in order to
conduct a cost-effectiveness and incremental cost analysis.

3.3.3.1 Habitat Benefits

The input parameters for the IWR screening run included habitat acres and
conceptual cost estimates specific to the alternatives carried forward through the
plan formulation process. Due to the large number of possible alternatives, the
PDT could not feasibly conduct a Wetland Value Assessment (WVA) to determine
habitat benefits (i.e. average annual habitat units [AAHUs]). Therefore, the PDT
utilized average annual habitat acres (AAHAs) as a surrogate for AAHUs in this
preliminary level of screening. However, the WVA 1is utilized in subsequent levels
of screening (Section 3.5.1).

In order to calculate AAHAs, the PDT determined the number of acres of dune,
supratidal, and intertidal habitat across the following target years (TY): TYO, TY1,
TY5, TY10, TY20, TY30, TY40, and TY50. Habitat types were defined in
accordance with the WVA:

e Dune Habitat: Habitat > 5 ft NAVD 88
e Supratidal Habitat: Habitat occurring from 2.0 ft to 4.9 ft NAVD 88
e Intertidal Habitat: Habitat occurring from 0.0 ft to 1.9 ft NAVD 88

Initial construction templates (TY1) were evolved in time to account for vertical
adjustments (subsidence and sea level rise) and horizontal adjustments
(background erosion and overwash). Boundaries of habitats at specific target years
delineated both existing and created habitats. Template evolution and calculation of
the target year acres were performed in AutoCAD.

A weighting factor of 17/14ths was then applied to the intertidal habitat acres since
they provide a greater habitat benefit than the other two habitat types. The
relative weight (i.e. the 17/14ths) of the intertidal habitat was reviewed by the
USACE and other agency and academic experts during model development. In
addition, a literature review was conducted to summarize the available scientific
knowledge supporting the relative weights of the variables and their role in
supporting fish and wildlife within the respective communities. The variable
weights were originally developed using a sensitivity analysis in which weights
were adjusted until the model behaved as expected by an interdisciplinary expert
team and a consensus was reached. Unfortunately, the scientific literature to

FEIS WRDA 2007 Section 7006(e)(3) October 2010
3-49



Alternatives

Volume V — Terrebonne Basin Barrier Shoreline Restoration

support specific numerical weightings of individual variables does not exist;
however, there is general support for their relative values used in the WVA.

The dune, supratidal, and adjusted intertidal acres were summed and then
averaged over the 50-yr period of analysis. This method is consistent with the WVA
method for computing AAHUs except that it does not account for subtidal acreages,
vegetative cover, interspersion, or the influence of structural measures. Tables 3-8
through 3-16 present the habit acres for each target year and the resulting AAHAs.
A detailed description of the WVA model is provided in Section 3.5.1.

Table 3-8. Summary of Habitat Acres for Raccoon Island Restoration Plans

Habitat Target Year (TY)

Plan Type TYO TY1 TY5 TY10 TY20 TY30 TY40 TY50 AAHA
Dune 0 0 0 0 0 0 0 0

A Supratidal 51 51 30 10 3 0 0 0 92
Intertidal 188 184 161 137 76 55 0 0
Dune 0 45 33 15 1 0 0 0

B Supratidal 51 227 194 162 150 83 25 0 393
Intertidal 188 235 253 266 255 260 248 23
Dune 0 50 38 22 8 0 0 0

C Supratidal 51 292 215 192 174 110 62 4 489
Intertidal 188 237 300 301 295 306 2717 223
Dune 0 60 45 25 14 0 0 0

D Supratidal 51 460 445 231 210 120 67 29 554
Intertidal 188 122 146 339 335 341 307 263
Dune 0 63 50 29 20 0 0 0

E Supratidal 51 688 675 657 630 144 72 51 692
Intertidal 188 39 39 40 39 478 457 425
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Table 3-9. Summary of Habitat Acres for Raccoon Island Restoration Plans
with Breakwaters

Habitat Target Year (TY)

Plan Type TYO TY1 TY5 TY10 TY20 TY30 TY40 TY50 AAHA
Dune 0 0 0 0 0 0 0 0

A Supratidal 51 51 30 10 3 0 0 0 92
Intertidal 188 184 161 137 76 55 0 0
Dune 0 45 33 15 6 0 0 0

B Supratidal 51 227 198 163 173 112 62 0 418
Intertidal 188 237 254 267 254 264 259 38
Dune 0 50 38 22 8 0 0 0

C Supratidal | 51 292 219 193 200 142 92 14 520
Intertidal 188 239 302 303 297 307 300 262
Dune 0 60 45 25 14 0 0 0

D Supratidal 51 461 449 232 220 158 96 34 587
Intertidal 188 122 148 340 352 336 339 307
Dune 0 63 50 28 20 0 0 0

E Supratidal 51 689 679 658 656 188 109 68 727
Intertidal 188 39 40 40 40 467 489 472

Table 3-10. Summary of Habitat Acres for Raccoon Island Restoration
Plans with Terminal Groin

Habitat Target Year (TY)

Plan Type TYO TY1 TY5 TY10 TY20 TY30 TY40 TY50 AAHA
Dune 0 0 0 0 0 0 0 0

A Supratidal | 51 51 30 10 3 0 0 0 92
Intertidal 188 184 161 137 76 55 0 0
Dune 0 45 33 15 3 0 0 0

B Supratidal 51 227 198 165 170 107 36 0 416
Intertidal 188 237 254 267 254 264 279 34
Dune 0 50 38 22 8 0 0 0

C Supratidal 51 292 218 194 194 137 86 12 516
Intertidal 188 238 302 302 296 307 300 258
Dune 0 60 45 25 14 0 0 0

D Supratidal 51 460 448 232 218 156 93 34 581
Intertidal 188 122 147 341 348 332 329 303
Dune 0 63 50 29 20 0 0 0

E Supratidal 51 688 678 659 650 182 106 66 722
Intertidal 188 38 39 40 39 466 486 468
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Table 3-11. Summary of Habitat Acres for Whiskey Island Restoration
Plans

Habitat Target Year (TY)

Plan Type TYO0 TY1 TY5 TY10 TY20 TY30 TY40 TY50 AAHAs
Dune 0 0 0 0 0 0 0 0

A Supratidal 377 367 40 4 0 0 0 0 348
Intertidal 443 436 692 616 468 0 0 0
Dune 0 57 53 0 0 0 0 0

B Supratidal 377 614 220 164 0 0 0 0 822
Intertidal 443 509 830 801 786 594 410 276
Dune 0 65 61 57 0 0 0 0

C Supratidal 377 830 328 223 84 0 0 0 944
Intertidal 443 377 808 828 847 717 472 363
Dune 0 69 65 61 0 0 0 0

D Supratidal 377 917 533 288 167 1 0 0 1015
Intertidal 443 376 690 850 854 785 521 355
Dune 0 80 76 71 0 0 0 0

E Supratidal 377 1323 1127 1039 938 259 75 0 1284
Intertidal 443 250 376 379 375 875 782 475

Table 3-12. Summary of Habitat Acres for Trinity Island Restoration Plans

Habitat Target Year (TY)
Plan Type TY0 | TY1 | TY5 | TY10 TY20 | TY30 | TY40 | TY50 AAHAs

Dune 39 32 4 3 0 0 0 0

A Supratidal 232 206 137 52 3 1 0 0 153
Intertidal 311 326 327 245 72 19 0 0
Dune 39 126 92 23 0 0 0 0

B Supratidal 232 338 237 208 43 0 0 0 651
Intertidal 311 569 626 629 627 460 279 33
Dune 39 129 122 67 0 0 0 0

C Supratidal 232 456 316 270 190 4 0 0 T
Intertidal 311 564 632 635 594 561 380 199
Dune 39 126 116 102 0 0 0 0

D Supratidal 232 1072 | 1004 | 351 324 124 0 0 891
Intertidal 311 72 73 642 578 577 501 298
Dune 39 123 115 107 0 0 0 0

E Supratidal 232 1399 | 1329 | 1237 1157 422 217 32 1187
Intertidal 311 67 66 67 69 608 618 593
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Table 3-13. Summary of Habitat Acres for East Island Restoration Plans

Habitat Target Year (TY)
Plan Type TY0 | TY1 | TY5 | TY10 TY20 | TY30 | TY40 | TY50 AAHAs

Dune 35 23 5 4 0 0 0 0

A Supratidal 178 176 86 46 6 0 0 0 78
Intertidal 71 59 110 101 58 16 0 0
Dune 35 88 59 18 0 0 0 0

B Supratidal 178 229 165 140 33 0 0 0 422
Intertidal 71 362 404 405 401 290 171 46
Dune 35 89 81 50 0 0 0 0

C Supratidal 178 296 213 175 122 2 0 0 503
Intertidal 71 372 410 412 388 360 242 122
Dune 35 84 74 67 0 0 0 0

D Supratidal 178 718 674 231 208 73 0 0 577
Intertidal 71 33 34 418 377 382 314 192
Dune 35 77 75 69 0 0 0 0

E Supratidal 178 950 898 837 770 273 139 17 780
Intertidal 71 33 33 34 39 402 402 379

Table 3-14. Summary of Habitat Acres for Wine Island Restoration Plans

Habitat Target Year (TY)

Plan Type TYO TY1 TY5 TY10 TY20 TY30 TY40 TY50 AAHAs
Dune 1 0 0 0 0 0 0 0

A Supratidal | 6 4 3 2 1 0 0 0 4.8
Intertidal 6 7 6 5 3 1 0 0
Dune 1 12 11 10 0 0 0 0

B Supratidal 5 97 75 61 47 13 0 0 151
Intertidal 6 97 109 109 106 111 96 5
Dune 1 13 12 11 0 0 0 0

C Supratidal | 5 109 90 76 64 29 2 0 185
Intertidal 6 117 125 126 122 129 128 9
Dune 1 12 11 10 9 0 0 0

D Supratidal 5 118 98 85 62 38 10 0 217
Intertidal 6 140 149 150 146 150 151 7
Dune 1 11 10 9 8 0 0 0

E Supratidal 5 338 328 314 288 76 47 0 323
Intertidal 6 17 17 17 17 210 210 229
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Table 3-15. Summary of Habitat Acres for Timbalier Island Restoration

Plans
Habitat Target Year (TY)

Plan Type TYO TY1 TY5 TY10 TY20 TY30 TY40 TY50 AAHAs
Dune 57 53 31 8 0 0 0 0

A Supratidal 549 529 266 286 93 18 1 0 388
Intertidal 374 373 541 392 289 149 37 2
Dune 57 155 130 13 0 0 0 0

B Supratidal 549 748 566 524 236 38 1 0 1029
Intertidal 374 726 811 822 829 695 450 175
Dune 57 193 160 130 0 0 0 0

C Supratidal 549 1550 630 496 438 134 3 0 1254
Intertidal 374 85 916 933 826 833 644 373
Dune 57 191 161 136 0 0 0 0

D Supratidal | 549 1761 | 1668 | 600 499 187 4 0 1477
Intertidal 374 83 88 1041 978 994 843 571
Dune 57 215 183 160 0 0 0 0

E Supratidal | 549 2346 | 2257 | 2130 1996 629 330 53 2029
Intertidal 374 69 71 74 76 1148 1123 1088

Table 3-16. Summary of Habitat Acres for East Timbalier Island

Restoration Plans

Habitat Target Year (TY)

Plan Type TYO TY1 TY5 TY10 TY20 TY30 TY40 TY50 AAHAs
Dune 7 1 1 0 0 0 0

A Supratidal 129 74 60 46 9 2 1 0 102
Intertidal 173 133 140 111 98 49 17 4
Dune 7 63 58 54 0 0 0 0

B Supratidal 129 314 240 199 175 70 7 0 624
Intertidal 173 452 476 474 456 459 405 7
Dune 7 86 67 62 0 0 0 0

C Supratidal 129 972 327 238 158 52 7 0 892
Intertidal 173 71 702 714 664 587 552 496
Dune 7 93 71 66 0 0 0 0

D Supratidal 129 1077 | 1062 | 351 359 256 157 56 1112
Intertidal 173 60 72 734 673 682 676 670
Dune 7 120 83 78 0 0 0 0

E Supratidal 129 1641 | 1617 | 1587 1556 444 192 244 1709
Intertidal 173 99 91 86 71 1086 1227 1066

Since the IWR requires net benefit acres for each plan, the AAHASs for the No Action
plan (Plan A) were subtracted from the average annual habitat acres for each of the

other plans.

The resulting IWR inputs are summarized in Table 3-17.
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3.3.3.2 Costs

The IWR also requires the user to input a cost for each alternative being considered.
The conceptual cost estimates for each island restoration measure utilizing one or
more of the sand and marsh borrow areas were determined by computing the costs
based on equipment types and estimates of production rates, historical contract bids
from projects of a similar nature, and professional experience. Conceptual costs
were developed for individual islands in order to evaluate each measure on a level
and consistent basis. Each island restoration estimate included a dredge plant for
beach/dune fill and a dredge plant for marsh fill. Each dredge equipment cost
estimate included pipeline, equipment mobilization/demobilization, and support
plant. This method allowed for interchangeability of dredge type for beach/dune fill
and marsh fill to evaluate the most efficient method of island restoration. The
resulting costs that were utilized in the IWR are summarized in Table 3-17.

Table 3-17. IWR Input Parameters

Island Description Cost ($1000) Acres
Plan A $0 0
Plan B $54,400 301
Plan C $58,300 397
Plan D $64,100 462
Plan E $81,100 599
Plan B with BW $58,100 326
Raccoon Plan C with BW $62,000 428
Plan D with BW $67,800 495
Plan E with BW $84,800 635
Plan B with TG $56,600 324
Plan C with TG $60,600 424
Plan D with TG $66,400 489
Plan E with TG $83,400 630
Plan A $0 0
Plan B $63,500 474
Whiskey Plan C $73,900 596
Plan D $84,500 667
Plan E $124,000 936
Plan A $0 0
Plan B $67,100 498
Trinity Plan C $77,600 625
Plan D $93,400 738
Plan E $136,700 1035
Plan A $0 0
Plan B $56,400 344
East Plan C $62,500 426
Plan D $72,600 500
Plan E $102,300 703
Plan A $0 0
Plan B $42,500 147
Wine Plan C $43,900 181
Plan D $45,800 213
Plan E $51,500 318
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Island Description Cost ($1000) Acres
Ring® $16,400 5
Plan A $0 0
Plan B $83,400 641
Timbalier Plan C $97,400 865
Plan D $113,000 1088
Plan E $168,000 1641
Plan A $0 0
Plan B $144,000 523
East Timbalier | Plan C $180,000 791
Plan D $229,000 1011
Plan E $375,000 1607

BW denotes Breakwaters
TG denotes Terminal Groin
a'This plan includes filling the existing rock ring of Wine Island

A total of 243,750 plans were generated using the IWR platform. The output
included 360 cost-effective plan alternatives ranging in cost between $0 (No Action)
to $1.04 billion (Raccoon with breakwaters, Whiskey, Trinity, East, Wine,
Timbalier, and East Timbalier — all Plan E). Fourteen (14) of the cost effective plans
were Best Buy plans. Figure 3-8 presents an IWR graph which depicts all of the

plans including non cost effective, cost effective and Best Buys.

Terrebonne Basin Barier Shoreline
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Figure 3-8. Results of Initial IWR Iteration
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Of the 243,750 Generated Plans, 360 were Cost Effective (blue triangles) and 14
were Best Buys (red squares). The Best Buy plans are summarized in Table 3-18.

Table 3-18. Summary of Best Buy Plans

Best Buy Plans AAHA Cost ($) Cost/AAHA
BB1 No Action 0 0 0
BB2 Timbalier (Plan E) 1,641 168,000,000 102,000
BB3 | Whiskey (Plan C), Timbalier (Plane E) 2,237 242,000,000 108,000
BB4 | Whiskey (Plan C), Trinity (Plan C), Timbalier | 2,862 319,000,000 112,000
(Plan E)
BB5 Raccoon w/TG (Plan E), Whiskey (Plan C), | 3,492 403,000,000 115,000
Trinity (Plan C), Timbalier (Plan E)
BB6 Raccoon w/TG (Plan E), Whiskey (Plan C), | 3,605 419,000,000 116,000
Trinity (Plan D), Timbalier (Plan E)
BB7 Raccoon w/TG (Plan E), Whiskey (Plan C), | 4,105 491,000,000 120,000
Trinity (Plan D), East (Plan D), Timbalier (Plan
E)
BB8 | Raccoon w/TG (Plan E), Whiskey (Plan C), | 4,402 534,000,000 121,000
Trinity (Plan E), East (Plan D), Timbalier (Plan
E)
BB9 Raccoon w/TG (Plan E), Whiskey (Plan C), | 4,605 564,000,000 122,000
Trinity (Plan E), East (Plan E), Timbalier (Plan
E)
BB10 | Raccoon w/TG (Plan E), Whiskey (Plan E), | 4,945 614,000,000 124,000
Trinity (Plan E), East (Plan E), Timbalier (Plan
E)
BB11 | Raccoon w/TG (Plan E), Whiskey (Plan E), | 5,264 666,000,000 126,000

Trinity (Plan E), East (Plan E), Wine (Plan E),
Timbalier (Plan E)

BB12 | Raccoon w/TG (Plan E), Whiskey (Plan E), | 6,245 895,000,000 143,000
Trinity (Plan E), East (Plan E), Wine (Plan E),
Timbalier (Plan E), East Timb (Plan D)

BB13 | Raccoon w/TG (Plan E), Whiskey (Plan E), | 6,841 1,040,000,000 | 152,000
Trinity (Plan E), East (Plan E), Wine (Plan E),
Timbalier (Plan E), East Timbalier (Plan E)

BB14 | Raccoon w/BW (Plan E), Whiskey (Plan E), | 6,846 1,040,000,000 | 152,000
Trinity (Plan E), East (Plan E), Wine (Plan E),
Timbalier (Plan E), East Timbalier (Plan E)
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3.3.4 Alternative Plans not Carried Over for Further Analysis

Of the 243,750 plans that were generated by the IWR, only ten were carried forward
for further analysis. Five of the plans were selected because they were the five most
cost-effective Best Buy plans. Best buy plans are the most efficient plans because
they provide the greatest increase in output for the least increase in costs. Best Buy
Plan #5 was selected as the cutoff point because the incremental increase in output
between Best Buy Plan #5 and #6 was relatively small compared to the incremental
increase in cost required for the additional output (Figure 3-9). Best Buy Plan #5
also represents a multi-island option with systemic benefits although the
alternative significantly exceeds the currently authorized project cost. All other
Best Buy and Cost Effective Plans were eliminated.

The remaining five plans that were carried forward are unique in that they were
not found to be cost-effective by the IWR. However, they provided additional
benefits that were worthy of consideration and were thus carried forward for
further analysis. The rationale for advancing these multi-island alternatives is
based on a system wide approach of restoring as many of the islands within the
Terrebonne Basin barrier system as possible. The comments received during public
meetings, both project scoping and Coastal Protection and Restoration Authority
stakeholder, expressed a general desire to restore all of the islands in the
Terrebonne Basin. Concentrating restoration efforts on only one or two cost effective
islands may well meet with public opposition. Furthermore, these alternatives may
become cost-effective once AAHUs are substituted for AAHAs. These plans are
discussed in more detail in Section 3.4.
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Planning Set "CEICA Analysis 23" Cost and Output
Best Buy Plan Alternatives Dual Axis Best Buy Box and Line Graphs
® ®
Incremental Cost/Unit Total Cost
300 I bbls, 14
T i g
- 250 |B” 2
= 0 =
5 I -1 08B
H B .
& 200 BB11 -
=i & 1 S
© - BBY * 106B &
Y 150 e o
— — - | (‘J
S i B87 %
= T BB6 { &
- 1 404B ~
£ 100 2o &
g EB6 o)
= BB3 il
= 5o e :—0.2 B
BB1 1]
= | | | | | | 02
0 1000 2000 3000 4000 5000 6000 7000
Output (AAHAS)

Figure 3-9. Incremental Cost and Output for the Best Buy Plans
3.4 INTERMEDIATE ARRAY OF ALTERNATIVES

Based on the results of the IWR analysis presented in Section 3.3, five Best Buy
plans were recommended for inclusion in the Intermediate Array of Alternatives
presented. Because the conceptual cost estimates in the IWR screening were
developed separately for individual islands and dune/beach and marsh fill
components, they did not account for potential reductions due to shared
mobilization/demobilization as well as other fixed costs. The conceptual cost
estimates were subsequently refined for analyzing and developing alternatives to
carry forward into the Intermediate Array. For Best Buy plans 4 and 5, the volume
of required marsh fill exceeds the volume of marsh sediments identified in the
available marsh borrow areas, thus, sand borrow areas were selected to provide the
additional sediment to complete the marsh fill templates. However, the sand will
only be used as a base layer. An adequate layer of marsh material will be placed on
the sand layer whenever it is used for marsh construction.

The WVA was applied to compute AAHUs. The Habitat Units, which represent a
numerical combination of quality and quantity existing at any given point in time
resulting from the Future Without and Future With scenarios, were annualized and
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averaged over the Study life to determine AAHUs. The difference in AAHUs
between two scenarios represents the net benefits attributable to the Study in
terms of habitat quality and quantity.

To apply a system-wide approach of restoring as many islands as possible within
the Terrebonne Basin barrier system and to ensure that other alternatives that
could provide effective solutions and are constructible with available sediment
sources, additional solutions were further analyzed. All possible minimized (Plan B)
three- and four-island combinations that could be constructed with available
sediment sources were developed. The most cost effective combinations whose
refined conceptual cost estimate did not exceed the Best Buy plans included in the
Intermediate Array of Alternatives, of which there were four (4), were included in
the Intermediate Array of Alternatives. Finally, a system-wide barrier island
restoration measure which would restore all seven islands to their minimized
design (Plan B) completed the Intermediate Array. The need to consider a system-
wide approach was requested by local stakeholders through the scoping process.

In summary, the ten Intermediate Array alternatives were grouped into four (4)
categories.

1) No Action — The No-Action Alternative assumes there would be no future barrier
1sland restoration within the Study area. The barrier islands will continue to be
subjected to the factors and processes that are contributing to the loss of the
Timbalier and Isles Dernieres barrier island reaches and will result in a direct loss
of the barrier islands to open water.

2) “Best Buy” — The best-buy alternatives are based on the IWR screening and
provide the greatest increase in the value of the output variable for the least
increase in the value of the cost variable. In other words, the best-buy alternative
yields the maximum habitat acres at the lowest cost per unit. The “Best Buy”
alternative is geared less toward the system-wide approach of restoring the entire
barrier island reach and more toward restoring the island or islands that are most
cost-effective.

3) Maximum number of islands constructible with available sediment sources - This
alternative would favor those islands where the total costs are lowest, allowing for
more islands to be created using available sediment sources noting they may or may
not be cost effective based on the IWR screening. The rationale for advancing these
alternatives is based on a system wide approach of restoring as many of the islands
within the Terrebonne Basin barrier system as possible. The comments received
during public meetings, both project scoping and Coastal Protection and Restoration
Authority stakeholder, expressed a general desire to restore all of the islands in the
Terrebonne Basin. Concentrating restoration efforts on only one or two “cost
effective” islands may well meet with public opposition.
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The goal of the LCA Plan is "to reverse the current trend of degradation of the
coastal ecosystem. The plan maximizes the use of restoration strategies that
reintroduce historic flows of river water, nutrients, and sediment to coastal
wetlands, and that maintain the structural integrity of the coastal ecosystem" (LCA
2004). The Timbalier and Isles Dernieres barrier island reaches, made up of seven
individual i1slands, define the southern extent of the Terrebonne Basin and thus
provide structural integrity to all components to estuarine system further to the
north. The identification of a single island solely because it is the most cost-
effective alternative based on the tools and metrics prescribed for this Study
discounts the benefits provided by multiple island combinations that go beyond the
AAHUs. The inclusion of this category 1is consistent with the overall objective of
the LCA Program approach and was included to provide alternatives that otherwise
would have been eliminated due to the methodologies prescribed by the planning
process.

4) System-wide barrier island restoration — This alternative would take a full
system-wide approach to restoring the Terrebonne Basin barrier system. Each of
the seven barrier islands would be restored to their minimal geomorphologic form
and ecologic function. Similar to the alternatives that include the most islands
constructible with available sediment sources, this alternative may or may not be
cost effective based on the IWR screening. The rationale is the same, that being; the
significant stakeholder input received during plan formulation indicates a general
desire to restore all of the islands in the Terrebonne Basin. As with Category 3, the
inclusion of this category is also consistent with the overall objectives of the LCA
Program approach and was included to provide alternatives that otherwise would
have been eliminated due to the methodologies prescribed by the planning process.
It is noted that for this alternative, the volume of required marsh fill exceeds the
volume of marsh sediments identified in the available marsh borrow areas, thus,
sand borrow areas were selected to provide the additional sediment to complete the
marsh fill templates.

Based upon the results of the plan formulation analyses and screening, ten (10)
alternatives have been recommended for inclusion in the Intermediate Array of
Alternatives. The alternatives consist of various combinations of islands, restoration
templates (Plans B through E), and complimentary measures (terminal groins).
The alternatives are discussed in the following sections and summarized in Table 3-
29.

3.4.1 Alternative 1

The No-Action Alternative assumes there would be no future barrier island
restoration within the Study Area. The barrier islands will continue to be subjected
to the factors and processes that are contributing to the loss of the Timbalier and
Isles Dernieres barrier island reaches and will result in a direct loss of the barrier
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islands to open water.
Alternative 1 for each target year that was analyzed. The table also presents the
year of disappearance for each habitat type and the AAHUs for each island.

Table 3-19. Summary of Habitat Value for Alternative 1

Table 3-19 provides a summary of the habitat acres for

: Habitat Acres
a
g || DR YOD* | A AHUS
Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 [ TY50 [ (TY)
Dune 0 0 0 0 0 0 0 0 NA
Supratidal 51 51 30 10 3 0 0 0 TY30
Raccoon - 44
Intertidal 188 184 161 137 76 55 0 0 TY40
Total 239 235 191 147 79 55 0 0 TY40
Dune 0 0 0 0 0 0 0 0 NA
S tidal 377 367 40 4 0 0 0 0
Whiskey upra. ida TY17 179
Intertidal 443 436 692 616 468 375 0 0 TY31
Total 820 803 732 620 468 375 0 0 TY31
Dune 39 32 4 3 0 0 0 0 TY20
L Supratidal 232 206 137 52 3 1 0 0 TY33
Trinity - 116
Intertidal 311 326 327 245 72 19 0 0 TY40
Total 582 564 468 300 75 20 0 0 TY40
Dune 35 23 5 4 0 0 0 0 TY20
East Supratidal 178 176 86 46 6 0 0 0 TY29 55
as Intertidal |71 59 |110 |01 |58 |16 |o 0 TY40
Total 284 258 201 151 64 16 0 0 TY40
Dune 1 0 0 0 0 0 0 0 TY1
. Supratidal 6 4 3 2 1 0 0 0 TY29
Wine - 5
Intertidal 6 7 6 5 3 1 0 0 TY35
Total 13 11 9 7 4 1 0 0 TY35
Dune 57 53 31 8 0 0 0 0 TY20
. . Supratidal 549 529 266 286 93 18 1 0 TY46
Timbalier - 336
Intertidal 374 373 541 392 289 149 37 2 >TY50
Total 980 955 838 686 382 167 38 2 >TY50
Dune 7 1 1 0 0 0 0 0 TY10
East Supratidal 129 74 60 46 0 TY43 66
Timbalier |Tptertidal 173 133|140 111 |98 49 17 4 >TY50
Total 309 208 201 157 107 51 18 4 >TY50
Total [Dune 139 |9 [a1 |15 o lo lo lo [Ty20  [so1
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T Habitat Acres 5
itat a
Island aoi AAHUs
- Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY)
Supratidal  |1521 [1408 [621 446 114 21 2 0 TY46
Intertidal 1566 1517 [1978 [1608 [1065 [664 54 6 >TY50
Total 3226 |3034 2640 2069 |1179 |685 56 6 >TY50

aYOD: Year of Disappearance

Although the islands will have some habitat benefit at TYO (i.e. 2012), they are not
expected to possess adequate landmass or vegetation coverage to provide
geomorphologic form or ecologic function as defined in Section 3.3.2.2.1.
Furthermore, the aerial extent of the islands is expected to rapidly deplete after
TY20. By TY20, the dune habitat on all seven islands is expected to disappear,
followed by supratidal habitat by TY40. At TY50 (the end of our period of analysis),
the only islands that are expected to have intertidal habitat are Timbalier Island (2
acres) and East Timbalier Island (4 acres). By this point, the island system will not
be able to provide any considerable protection from wave action, saltwater
Intrusion, storm surge, or tidal currents. Additionally, the islands will no longer be
able to support terrestrial or avian wildlife.

3.4.2 Alternative 2

Alternative 2 includes the restoration of Timbalier Island to its minimal
geomorphologic form and ecologic function along with twenty-five years of advanced
fill. Table 3-20 provides a summary of the habitat acres for Alternative 2 for each
target year that was analyzed. The table also presents the year of disappearance
for each habitat type and AAHUs for each island plan.

Table 3-20. Summary of Habitat Value for Alternative 2

e Habitat Acres D
abitat a
Island AAHU
San Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY) S
Dune 57 215 183 160 0 0 0 0 TY20
Timbalier |Supratidal  [549 2346 2257 [2130 [1996 [629 330 |53 >TY50 |00
Plan E Intertidal 374 69 71 74 76 1148 [1123 [1088 [|>TY50
Total 980 12630 2511 |2364 2072 |1777 1453 1141 |>TY50

aYOD: Year of Disappearance

3.4.3 Alternative 3

Alternative 3 includes the restoration of Whiskey Island to its minimal
geomorphologic form and ecologic function along with five years of advanced fill
combined with restoration of Timbalier Island to its minimal geomorphologic form
and ecologic function along with twenty-five years of advanced fill. Table 3-21
provides a summary of the habitat acres for Alternative 3 for each target year that
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was analyzed. The table also presents the year of disappearance for each habitat
type and AAHUs for each island plan.

Table 3-21. Summary of Habitat Value for Alternative 3

e Habitat Acres D
abitat a
Island AAHU
San Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY) S
Dune 0 65 61 57 0 0 0 0 TY20
Whiskey |Supratidal (377 830 328 [223 (84 0 0 0 TY30 558
Plan C Intertidal 443 377 (808 |828  [847 717|472 363  |>TY50
Total 820 1272 |1197 |1108 |931 717|472  |363  |>TY50
Dune 57 215 |183 160 |0 0 0 0 TY20
Timbalier |Supratidal  [549 2346 [2257 [2130 (1996 629 (330 |53 >TY50 | o0
Plan E Intertidal 374 69 71 74 76 1148 [1123 [1088 [>TY50
Total 980 2630 |2511 2364 2072 1777 1453 |1141 |>TY50
Dune 57 280 244 217 |o 0 0 0 TY20
Total Supratidal 926 3176 [2585 (2353 [2080 629 330 |53 >TY50 | e
Intertidal 817 446|879 902  [923  [1865 [1595 |1451 |>TY50
Total 1800 (3902 |3708 |3472 3005 (2494 11925 |1504 |>TY50

2 YOD: Year of Disappearance
3.4.4 Alternative 4

Alternative 4 includes the restoration of Whiskey and Trinity Islands to their
minimal geomorphologic form and ecologic function along with five years of
advanced fill combined with restoration of Timbalier Island to its minimal
geomorphologic form and ecologic function along with twenty-five years of advanced
fill. Table 3-22 provides a summary of the habitat acres for Alternative 4 for each
target year that was analyzed. The table also presents the year of disappearance
for each habitat type and AAHUs for each island plan.

Table 3-22. Summary of Habitat Value for Alternative 4

Ty Habitat Acres D
itat &
Island ant AAHU
san Type |TYO |TY1 |TY5 [TY10 |[TY20 |TY30 |TY40 |TY50 | (TY) °
Dune 0 65 61 57 0 0 0 0 TY20
Whiskey [Supratidal  |377 830  [328 223  [84 0 0 0 TY30 558
Plan C Intertidal  [443  [377 808  [828  [847 |717  [472  |363  [>TY50
Total 820 1272 1197 |1108 931 |717 472|363  |>TY50
Trinity  |Dune 39 |29 [122 [67 o lo lo lo ITy2o  [504
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Habitat Acres
Island Habitat YOD= AAHUSs
Type TY0 (TY1 [TY5 |[TY10 |TY20 |TY30 [TY40 (TY50 (TY)
Plan C Supratidal ~ [232 456 316  |270 190 |4 0 0 TY31
Intertidal 311 564 632 635 594  |561 380 199  |[>TY50
Total 582 1149 1070 |972 784 1565 |380 [199 [>TY50
Dune 57 215 183 160 0 0 0 0 TY20
Timbalier |Supratidal [549 2346 (2257 (2130 [1996 (629  [330 53 >TY50 | 007
Plan E Intertidal 374 69 71 74 76 1148 |1123 [1088 [|>TY50
Total 980 2630 (2511 (2364 2072 1777 |1453 |1141 |>TY50
Dune 96 409 366 284 |0 0 0 0 TY20
Total Supratidal  |1158 (3632 2901 2623 2270 |633 330 53 >TY50 |, 69
Intertidal 1128 1010 (1511 [1537 [1517 [2426 [1975 ]1650 [|>TY50
Total 2382 |5051 4778 4444 |3787 13059 2305 [1703 [>TY50

aYOD: Year of Disappearance
3.4.5 Alternative 5

Alternative 5 includes the restoration of Raccoon Island to its minimal
geomorphologic form and ecologic function along with twenty-five years of advanced
fill with construction of a terminal groin combined with restoration of Whiskey and
Trinity Islands to their minimal geomorphologic form and ecologic function along
with five years of advanced fill and restoration of Timbalier Island to its minimal
geomorphologic form and ecologic function along with twenty-five years of advanced
fill. Table 3-23 provides a summary of the habitat acres for Alternative 5 for each
target year that was analyzed. The table also presents the year of disappearance
for each habitat type and AAHUs for each island plan.

Table 3-23. Summary of Habitat Value for Alternative 5

T Habitat Acres i
abitat a
Island AAHU
San Type TYo | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY) S
Dune 0 63 50 29 20 0 0 0 TY21
Raccoon .
WITG Supratidal  [51 688 678 659 650 182 106 66 >TY50 470
Plan E Intertidal 188 38 39 40 39 466 486 468 >TY50
Total 239 789 767 728 709 648 592 534 >TY50
Dune 0 65 61 57 0 0 0 0 TY20
Whiskey [Supratidal  [377 830 [328 [223  [84 0 0 0 TY30 558
Plan C Intertidal 443 377 808 828 847 717 472 363 >TY50
Total 820 1272 1197 1108 931 717|472  |363 >TY50
Trinity  |Dune 39 |29 [122 [67 o lo lo lo ITy20  |504
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Habitat Acres
Island Habitat YOD= AAHUSs
Type TYO0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY)
Plan C Supratidal 232 456 316  |270 190 |4 0 0 TY31
Intertidal 311 564 632 635 594  |561 380 199  |[>TY50
Total 582 1149 1070 |972 784 1565 |380 [199 [>TY50
Dune 57 215 183 160 0 0 0 0 TY20
Timbalier |Supratidal [549 2346 (2257 (2130 [1996 (629  [330 53 >TY50 | 007
Plan E Intertidal 374 69 71 74 76 1148 |1123 [1088 [|>TY50
Total 980 2630 (2511 (2364 2072 1777 |1453 |1141 |>TY50
Dune 96 472 416 [313  [20 0 0 0 TY20
Total Supratidal  |1209 {4320 [3579 3282 2920 |815 436 118.6 [>TY50 9739
Intertidal 1316  |1048 [1550 [1577 [1556 [2434 [2385 [2078 |>TY50
Total 2621  |5840 |5545 5172 |4496 3249 2820 (2197 [>TY50

aYOD: Year of Disappearance
3.4.6 Alternative 6

Alternative 6 includes the restoration of Raccoon, Whiskey, and Trinity Islands to
their minimal geomorphologic form and ecologic function. Table 3-24 provides a
summary of the habitat acres for Alternative 6 for each target year that was
analyzed. The table also presents the year of disappearance for each habitat type
and AAHUs for each island plan.

Table 3-24. Summary of Habitat Value for Alternative 6

. Habitat Acres
lelboe, || DD YOD® | 4\ \qus
Type TY0 |[TY1 |TY5 |[TY10 |TY20 [TY30 |TY40 ([TY50 (TY)
Dune 0 45 33 15 1 0 0 0 TY21
Raccoon |Supratidal  [51 227 194 162 150 83 25 0 TY48 983
Plan B Intertidal 188 235 253 266|255 260  [248 23 >TY50
Total 239 507 |480  |443 1206 1343  |273 |23 >TY50
Dune 0 57 53 0 0 0 0 0 TY10
Whiskey |Supratidal  [377 614 220 164 0 0 0 0 TY20 e
Plan B Intertidal 443 509 830 801 786 594 410 276 >TY50
Total 820 1180 (1103 |965 786 1594 |410 (276 |>TY50
Dune 39 126 92 23 0 0 0 0 TY20
Trinity Supratidal 232 338  [237 |208  [43 0 0 0 Y24 |0,
Plan B Intertidal 311 569 626  |629 627 460 [279 33 >TY50
Total 582 1033 (955  |s60 670 460 |279 |33 >TY50
Total [Dune 39 |oes [17s s |1 lo lo lo [ry21  [1125
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Habitat Acres
Island Habitat YOD2 AAHUSs
Type TY0 |[TY1 [TY5 |TY10 |TY20 (TY30 [TY40 |TY50 (TY)
Supratidal  [660 1179 |651 534 193 83 25 0 TY48
Intertidal 942 1313 [1708 1696 [1638 [1314 [937 332 >TY50
Total 1641 2720 |2537 (2268 |1832 1397 |962  |332 >TY50

aYQOD: Year of Disappearance
3.4.7 Alternative 7

Alternative 7 includes the restoration of Raccoon, Whiskey, and Trinity Islands to
their minimal geomorphologic form and ecologic function including the construction
of breakwaters on Raccoon Island. Table 3-25 provides a summary of the habitat
acres for Alternative 7 for each target year that was analyzed. The table also
presents the year of disappearance for each habitat type and AAHUs for each island
plan.

Table 3-25. Summary of Habitat Value for Alternative 7

. Habitat Acres
lelboe, || DD YOD® |\ \qus
Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY)

Dune 0 45 33 15 6 0 0 0 TY21
Raccoon .

S tidal |51 TY48
W/BW Plan upra' ida 227 198 163 173 112 62 0 307
B Intertidal 188 237 254 267 254 264 259 38 >TY50

Total 239 509 485  |445 433  |s76 321 38 >TY50

Dune 0 57 53 0 0 0 0 0 TY10
Whiskey [Supratidal 377 614 220 164 0 0 0 0 TY20 447
Plan B Intertidal 443 509 830 801 786 594 410 276 >TY50

Total 820 1180 |1103 |965 786  |594 410 |276 |>TYs50

Dune 39 126 92 23 0 0 0 0 TY20
Trinity Supratidal 232 338  [237 |208  [43 0 0 0 Y24 |0,
Plan B Intertidal 311 569 626 629 627 460 279 33 >TY50

Total 582 1033 (955  |860 670 460 |279 |33 >TY50

Dune 39 228 178 38 6 0 0 0 TY21

Supratidal  |660 1179 |655 535 216 112 62 0 TY48
Total - 1147

Intertidal 942 1315 [1710 [1697 |[1667 ]1318 [948 347 >TY50

Total 1641 2722 |2543 (2270 1889 1430 1010 |347 |>TY50

aYOD: Year of Disappearance
3.4.8 Alternative 8

Alternative 8 includes the restoration of Raccoon, Whiskey, and Trinity Islands to
their minimal geomorphologic form and ecologic function including the construction
of a terminal groin on Raccoon Island. Table 3-26 provides a summary of the habitat
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acres for Alternative 8 for each target year that was analyzed. The table also
presents the year of disappearance for each habitat type and AAHUs for each island
plan.

Table 3-26. Summary of Habitat Value for Alternative 8

e Habitat Acres D
abitat a
Island AAHU
San Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY) S
Dune 0 45 33 15 3 0 0 0 TY21
Raccoon .
S tidal |51 TY48
/TG Plan upra.l a 227 198 165 170 107 36 0 999
B Intertidal 188 237 254 267 254 264 279 34 >TY50
Total 239 509 485 |447 (427 |371 315 |34 >TY50
Dune 0 57 53 0 0 0 0 0 TY10
Whiskey [Supratidal  |377 614 [220 164 |0 0 0 0 Y20 |, ,-
Plan B Intertidal 443 509 830 [s01  [786 |594 |410 [276 [>TY50
Total 820 1180 1103 |965 786  |594 410 276 |>TY50
Dune 39 126 92 23 0 0 0 0 TY20
Trinity Supratidal  |232 338 237 208 43 0 0 0 TY24 304
Plan B Intertidal 311 569 626 629 627 460 279 33 >TY50
Total 582 1033 955  |s60 670 |460 |279 |33 >TY50
Dune 39 228 178 38 3 0 0 0 TY21
Supratidal  [660 1179 |655 537 213 107 36 0 TY48
Total - 1140
Intertidal 942 1315 [1710 [1697 [1667 ]1318 [968 343  [>TY50
Total 1641 2722 |2543 2272 1883 1425 1004 |343 |>TY50

aYQOD: Year of Disappearance
3.4.9 Alternative 9

Alternative 9 includes the restoration of Raccoon, Whiskey, and Timbalier Islands
to their minimal geomorphologic form and ecologic function. Table 3-27 provides a
summary of the habitat acres for Alternative 9 for each target year that was
analyzed. The table also presents the year of disappearance for each habitat type
and AAHUs for each island plan.

Table 3-27. Summary of Habitat Value for Alternative 9

. Habitat Acres
lelomtl || YOD* | ) AHUS
Type TY0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY)
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Habitat Acres
Island Habitat YOD= AAHUSs
Type TYO0 | TY1 | TY5 | TY10 | TY20 | TY30 | TY40 | TY50 | (TY)

Dune 0 45 33 15 1 0 0 0 TY21
Raccoon [Supratidal  [51 227 194 162 150 83 25 0 TY48 984
Plan B Intertidal 188 235 253  |266  [255  [260  |248 |23 >TY50

Total 239 507 480 |443  |406 1343 273 |23 >TY50

Dune 0 57 53 0 0 0 0 0 TY10
Whiskey [Supratidal 377 614 220 164 0 0 0 0 TY20 447
Plan B Intertidal 443 509 830 [801 [786 |594 410 [276  [>TY50

Total 820 1180 1103 |965 |786 |594 |410 |276 |>TY50

Dune 57 155 130 13 0 0 0 0 TY20
Timbalier [Supratidal  [549 748 566 524 236 38 1 0 TY41 718
Plan B Intertidal 374 726 811 [822  [829 695 450 [175  [>TY50

Total 980 1629 |1507 1359 1065 733  |451 175  |>TY50

Dune 57 257 |216 |28 1 0 0 0 TY21

Supratidal 977 1589 [980 [850 386 121 |26 0 TY48
Total - 1448

Intertidal 1005 [1470 1894 [1889 1870 1549 [1108 [474  [>TY50

Total 2039 13316 (3090 2767 2257 |i670 1134 |474 |>TY50

aYOD: Year of Disappearance

3.4.10

Alternative 10

Alternative 10 includes the restoration of Raccoon, Whiskey, Trinity, East, Wine,
Timbalier, and East Timbalier Islands, all to their minimal geomorphologic form
and ecologic function. Table 3-28 provides a summary of the habitat acres for
Alternative 10 for each target year that was analyzed. The table also presents the

year of disappearance for each habitat type and AAHUs for each island plan.
Table 3-28. Summary of Habitat Value for Alternative 10

. Habitat Acres
a
Island [ 2bitat YOD® |\ AqUs
Type TY0 (TY1 [TY5 |[TY10 |TY20 |TY30 [TY40 (TY50 (TY)
Dune 0 45 33 15 1 0 0 0 TY21
Raccoon |Supratidal  [51 227 194 162 150 83 25 0 TY48 984
Plan B Intertidal 188 235 253 266 255 260 248 23 >TY50
Total 239 507 |480 |443 |406 [343 [273 |23 >TY50
Dune 0 57 53 0 0 0 0 0 TY10
Whiskey [Supratidal  [377 614  |220 164 |0 0 0 0 TY20 47
Plan B Intertidal 443 509 (830 [s01 (786 |594 |410 [276 [>TY50
Total 820 1180 1103 |965 786 |594 |410 |276 [>TY50
Trinity  |Dune N lo lo lo ITy20  [394
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T Habitat Acres 5
abitat a
Island AAHUs
- Type TY0 |[TY1 |TY5 |[TY10 |TY20 [TY30 |TY40 ([TY50 (TY)
Plan B Supratidal 232 338 237 208 43 0 0 0 TY24
Intertidal 311 569 626 629 627 460 279 33 >TY50
Total 582 1033 |955  |s60 670 |460 |279 |33 >TY50
Dune 35 88 59 18 0 0 0 0 TY20
East Supratidal ~ [178 229 165 140 33 0 0 0 TY22 955
Plan B Intertidal 71 362 404 405 401 290 171 46 >TY50
Total 284 679 628 |563 434  |290 171 46 >TY50
Dune 12 11 10 0 0 0 0 TY19
Wine Supratidal 97 75 61 47 13 0 0 TY31 110
Plan B Intertidal 97 109 (109 |106 |111 |96 5 >TY50
Total 12 206 |195 |180 153 |124 |96 5 >TY50
Dune 57 155 130 13 0 0 0 0 TY20
Timbalier [Supratidal 549 748 566 524 236 38 1 0 TY41 718
Plan B Intertidal 374 726 811 822 829 695 450 175 >TY50
Total 980 1629 |1507 1359 |1065 733  |451 175  |>TY50
Dune 7 63 58 54 0 0 0 0 TY20
Bast — [Supratidal 120 [314  |240 199 175 |70 |7 0 TY45
Timbalier - 435
Plan B Intertidal 173 452 476 474 456 459 405 7 >TY50
Total 309 829 774 727 631 529 412 7 >TY50
Dune 139 546 436 133 1 0 0 0 TY21
Total Supratidal 1521 [2567 1697 [1458 |[684 204 33 0 TY48 9643
Intertidal 1566 2950 [3509 [3506 [3460 |2869 [2059 [565 [>TY50
Total 3226 |6063 |5642 5097 |4145 (3073 (2092 |s565 |>TY50
aYOD: Year of Disappearance
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Table 3-29. Summary of Intermediate Array of Alternatives

Preliminary | Annualized
Net CostsP Costs® Annualized
Alternative Category AAHUSs2 $ $) Cost/AAHU Description
No Action (Plan A) Best Buy 0d 0 This alternative does not include any restoration.
Restoration of Timbalier Island to its minimal
Timbalier (Plan E) Best Buy 871 170,000,000 {8,710,000 10,000 geomorphologic form and ecologic function along with
twenty-five years of advanced fill.
Restoration of Whiskey Island to its minimal
geomorphologic form and ecologic function along with five
Whiskey (Plan C) / years of advanced fill combined with restoration of
Timbalier (Plan E) Best Buy 1250 247,000,000 112,640,000 110,120 Timbalier Island to its minimal geomorphologic form and
ecologic function along with twenty-five years of
advanced fill.
Restoration of Whiskey and Trinity Islands to their
Whiskey (Plan C) / m.irilir?al geomor?h(zllogic f(()ir;puand iqologic fu}:lction alqng
Trinity (Plan C)/  |Best Buy 1637 329,000,000 (16,820,000 |10,280 Wflt 1 five years of advanced fill combined with restoration
Timbalier (Plan E) 0 Tlmbahgr Islan.d to its mln}mal geomotphologlc form
and ecologic function along with twenty-five years of
advanced fill.
Restoration of Whiskey and Trinity Islands to their
Raccoon with TG minimal geomorphologic form and ecologic function along
(Plan E) / with five years of advanced fill combined with restoration
Whiskey (Plan C) / Best Buy 2063 408,000,000 (20,830,000 10,100 of Raccoon and Timbalier Islands to their minimal
Trinity (Plan C) / geomorphologic form and ecologic function along with
Timbalier (Plan E) twenty-five years of advanced fill and construction of a
terminal groin on the western end of Raccoon Island.
Max # of
Islands . . ..
Raccoon (Plan B) / Constructibl Restoration of Raccoon, Whiskey, and Trinity Islands, all
Whiskey (Plan B)/ | “205 0900 C 1785 177,000,000 9,040,000  [11,510 to their minimal geomorphologic form and ecologic
Trinity (Plan B) glt L Avarable function.
ediment
Sources
Max # of
Raccoon with BW Islands Restoration of Raccoon, Whiskey, and Trinity Islands, all
(Plan B) / Constructible to their minimal geomorphologic form and ecologic
Whiskey (Plan B)/  |with Available 808 182,000,000 19,280,000 11,490 function, along with construction of eight additional
Trinity (Plan B) Sediment breakwaters on the western end of Raccoon Island.
Sources
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Preliminary | Annualized
Net Costsb Costse Annualized
Alternative Category AAHUsg2 ($) (€3) Cost/AAHU Description
Max # of
Raccoon with TG Islands Restoration of Raccoon, Whiskey, and Trinity Islands, all
(Plan B) / Whiskey Constructible to their minimal geomorphologic form and ecologic
8 (Plan B) / Trinity with Available 801 180,000,000 19,190,000 11,470 function, along with construction of a terminal groin on
(Plan B) Sediment the western end of Raccoon Island.
Sources
Max # of
Islands . . . .
Raccoon (Plan B) / Constructibl Restoration of Raccoon, Whiskey, and Timbalier Islands,
9 |Whiskey (Plan B) / onstructib’® 1gg0 199,000,000 {10,160,000 |11,420 all to their minimal geomorphologic form and ecologic
Timbalier (Plan B) | Vith Available funetion.
Sediment
Sources
Raccoon (Plan B) /
Trinity (Plan B) /
East (Plan B) / System-wide Restoration of Raccoon, Whiskey, Trinity, East, Wine,
10|Whisky (Plan B) / Barrier Island (1842 439,000,000 (22,420,000 (12,170 Timbalier, and East Timbalier Islands, all to their

Timbalier (Plan B) /
East Timbalier (Plan
B) / Wine (Plan B)

Restoration

minimal geomorphologic form and ecologic function.

BW: Breakwaters
TG: Terminal Groin

aNet AAHUs are calculated by subtracting the FWOP from the FWP conditions for each of the alternatives

b Refined cost represent the total project costs. The costs account for potential reductions due to shared mobilization/demobilization as well
as other fixed costs as described in Appendix L
¢ Preliminary Costs were annualized at a discount rate of 4.375%, with a base year of 2012. The price level is 2009

dNet AAHUs for Alternative 1 (No Action Plan) are zero because there is no project in place to provide additional benefits.
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3.5 COMPARISON OF ALTERNATIVE PLANS

Study alternatives have been evaluated to determine the relative ecosystem
benefits projected for each restoration approach. A cost-effectiveness analysis and
incremental cost analysis were performed by comparing the expected benefits of
various island strategies over a series of target years during the period of analysis.
Benefits for ecosystem function have been determined for the alternatives using the
WVA methodology, described below.

3.5.1 Benefit Analysis

The WVA was chosen as the most appropriate ecological model to assess ecosystem
restoration benefits for the Study based on a number of factors. It is a quantitative,
habitat-based assessment methodology developed to prioritize Louisiana coastal
restoration projects submitted for funding under Coastal Wetlands Planning,
Protection and Restoration Act (CWPPRA). The WVA quantifies changes in fish
and wildlife habitat quality and quantity that are expected to result from a
proposed project. The results of the WVA, measured in Average Annual Habitat
Units (AAHUs), can be combined with cost data to provide a measure of
effectiveness of a proposed project in term of annualized cost per AAHU gain.
Habitat Units (HU) represent a numerical combination of quality and quantity
existing at any given point in time. The HUs resulting from the Future Without
and Future With project scenarios are annualized (averaged over the project life) to
determine AAHUs. The difference in AAHUs between the two scenarios represents
the net benefits attributable to the Study in terms of habitat quality and quantity.
The WVA methodology provides an estimate of the number of acres benefited or
enhanced by the Study and the net acres of habitat protected or restored. WVA was
developed specifically to apply to habitat types present along the Louisiana coast.
The types of variables measured by the WVA community models are sensitive to the
types of changes that are intended outcomes for barrier shoreline and marsh
restoration. The variables measured by WVA are also recognized scientifically and
technically as important in characterizing overall habitat quality. Variables
utilized in the WVA were selected from existing, widely accepted Habitat
Evaluation Procedures (HEP) models. The variables were constituted such that
data were easily estimated or collected from existing data sources.

The specific community model used to evaluate the ecosystem benefits of the Study
alternatives was the Barrier Island Community Model. The model was developed
with detailed consideration of peer reviewed scientific literature, existing data
bases, as well as professional experiences. In addition, unpublished ecological
studies and data sets, as well as professional judgments from many different
Federal and State agency personnel and academics were considered in developing
and supporting the assumptions, variables, and other model components. WVA
models employ a community approach which assumes that optimal conditions for all
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fish and wildlife within a specific type of coastal wetland habitat can be
characterized by a group of significant variables, and that existing or future
conditions can be compared to that optimum, providing an index of habitat quality
similar to those developed under HEP.

HEP is widely used by the US Fish and Wildlife Service and other Federal and
State agencies in evaluating the impacts of development projects on fish and
wildlife resources. However, the HEP generally uses a species-oriented approach,
whereas the WVA utilizes a community approach. The WVA models have been
developed for determining the suitability of coastal wetlands in providing resting,
foraging, breeding, and nursery habitat to a diverse assemblage of fish and wildlife
species.

The WVA model is presently undergoing model certification in accordance with
USACE EC 1105-2-407, May 2005 Planning Models Improvement Program: Model
Certification. The WVA model has undergone external review which is documented
in the July 8, 2009, Draft Model Certification Review Report for the Wetland Value
Assessment Models prepared by the Battelle Memorial Institute for the US Army
Corps of Engineers, Ecosystem Planning Center of Expertise. The WVA revision
documentation and spreadsheets have been submitted to the Ecosystem Center of
Expertise (ECO-PCX). The ECO-PCX has reviewed the revisions and will forward a
recommendation to certify the model for use in the LCA projects.

Since the WVA was still in the process of being certified by the ECO-PCX, the
projects using the WVA model were required to respond to specific comments
related to the ongoing certification process and the use of WVA on the specific
project. The specific comments and responses for the WVA as it relates to the LCA
TBBSR Study can be found in Appendix K. Based on satisfactory responses to these
comments Planning Center of Expertise for Ecosystem Restoration has cleared the
WVA model for use in evaluating the alternatives considered in this report.

The WVA Barrier Island Community Model utilizes seven variables to quantify
habitat value. Information on the evolution and justification of these variables can

be found in the guidance document for the model (CWPPRA, 2002). The variables
are discussed in the following sections:

Variable V1: Dune Habitat - Dune habitat 1s defined as subaerial habitat > 5 ft
NAVD 88 and encompasses foredune, dune, and reardune. Although dune habitat
occurs at elevations below 5ft NAVD 88, lower-elevation dunes are more ephemeral
and more frequently overwashed, which reduces their habitat value. The variable
1s calculated as the percent of the total subaerial area that is classified as dune
habitat.

FEIS WRDA 2007 Section 7006(e)(3) October 2010
3-74



Alternatives Volume V — Terrebonne Basin Barrier Shoreline Restoration

Variable V2: Supratidal Habitat — Supratidal habitat occurs from 2.0 ft NAVD 88 to
4.9 ft NAVD 88. This habitat type primarily encompasses swale and may include
low-elevation dune and beach habitat. The variable is calculated as the percent of
the total subaerial area that is classified as supratidal habitat.

Variable V3: Intertidal Habitat — Intertidal habitat occurs from 0.0 ft NAVD 88 to
1.9 ft NAVD 88. This habitat type encompasses intertidal marsh, mudflats, beach,
and any other habitat within that elevation range on the gulfside and bayside of the
barrier island. The variable is calculated as the percent of the total subaerial area
that is classified as supratidal habitat.

Variable V4: Vegetative Cover — The variable is calculated as the percent of
vegetative cover of the dune, supratidal, and intertidal habitats. Dune species
commonly include beach tea, bitter panicum, morning glory, and marshhay
cordgrass. Common supratidal species include goldenrod, marshhay cordgrass,
saltgrass, saltwort, seashore paspalum, and smooth cordgrass. Intertidal species
typically include smooth cordgrass, and black mangroves.

Variable V5: Woody Species — This variable is intended to capture the habitat value
of areas vegetated by woody species. Common woody species include black
mangrove, eastern baccharis, wax myrtle, and marshelder. The variable 1is
calculated as the percent of the subaerial vegetated area consisting of at least two
woody species.

Variable V6. Edge and Interspersion — This variable is intended to capture the
relative juxtaposition of intertidal, subaerial habitat (vegetated and unvegetated)
and intra-island aquatic habitats such as ponds, lagoons, and tidal creeks
associated with barrier islands. The variable is made up of five classes:

e Class 1 (V6 = 1.0): Represents unvegetated flats and healthy back-barrier
marsh with a high degree of tidal creeks, tidal channels, ponds, and/or
lagoons.

e Class 2 (V6 = 0.8): Represents a high degree of interspersion, but usually
indicates the beginning of marsh breakup and degradation.

e Class 3 (V6 = 0.6): Represents the development of larger open water areas due
to overwash and subsidence. Class 3 is also applied to projects designed to
create intertidal marsh because they lack functionally distinct interspersion
and provide basically one intertidal habitat type.

e Class 4 (V6 = 0.4): Represents extreme stages of subsidence of the dominance
of breaching with unstable overwash flats.

e Class 5 (V6 =0.1): Consists of no emergent, intertidal land.
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A high degree of dispersion is considered to be optimal (V6 = 1.0) and the lowest
expression of interspersion (open water) is assumed to be less desirable in terms of
community-based function quality (V5 =0.1).

Variable V7: Beach Zone Habitat — This variable is intended to capture the habitat
value of the beach/surf zone. The variable is made up of five classes:

e Class 1 (V7 =1.0): Natural beach / unconfined disposal
e Class 2(V7=0.8): Confined disposal

e Class 3(V7 =0.9): Breakwaters

e Class 4 (V7 =0.2): Rock on beach

e Class 5 (V7 =0.1): Seawall / no emergent habitat

A Project Information Sheet (PIS) was developed by the USFWS to document the
rationale used to quantify the variables and associated suitability indices for each
alternative in the Intermediate Array. The PIS is provided Appendix B.

Table 3-30 presents a summary of the variables calculated for Raccoon Island Plan
B. As seen in this example, percentages of dune and supratidal habitat are highest
at TY1 (i.e. immediately after construction) and are eventually converted to
intertidal habitat through overwash and subsidence.

Variable 4 indicates that vegetative covering is lowest at TY1 since the vegetation is
not planted until TY2 or TY3. By TY5, vegetation has been planted and is
established. However, vegetative coverage decreases after TY5 as the vegetated
dune disappears. At TY1, the percentage of vegetation that is woody species (V5) is
relatively high because of the existing mangrove flats that were avoided during
construction. This percentage drastically decreases by TY5. Although the
mangrove flats are still present, they represent a much smaller percentage of the
total vegetated area once the dunes and marshes are planted with grasses.

Interspersion (V6) is relatively low at TYO, but only slightly increases after
construction. This is because newly constructed marsh is categorized as a Class 3
since it does not have any tidal inlets or canals. However, by TY5, intertidal inlets
have begun to form, thus creating a more optimal interspersion condition. After
TY5, subsidence and overwash continuously increase interspersion to sub-par
levels.

Variable 7 quantifies the effects of hard structures on the surf zone habitat. In this
particular example, a hard structure has not been proposed for Plan B. However,
there are two existing breakwater fields that impact approximately 55% of the
beach. Therefore, 55% of the island was categorized as Class 3 (breakwaters) and
the remaining 45% was categorized as Class 1 (natural beach). It was assumed that
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the breakwaters would no longer be effective at TY30 and that the entire island
would be categorized as Class 1.

Table 3-30. WVA Variables for Raccoon Island Plan B

Target
Year V1 V2 V3 V4 V5 Vé V17
TYO 0% 21% 79% 17% 43% 0.64 0.95
TY1 9% 45% 46% 16% 43% 0.70 0.95
TY5 7% 40% 53% 64% 12% 0.98 0.95
TY10 3% 37% 60% 60% 15% 0.95 0.95
TY20 0% 37% 63% 52% 22% 0.78 0.95
TY30 0% 24% 76% 37% 23% 0.70 1.00
TY40 0% 9% 91% 22% 23% 0.68 1.00
TY50 0% 0% 100% 14% 20% 0.40 1.00

The variables are combined in the following equation to yield a Habitat Suitability
Index (HSI):

HSI=0.14(V1) + 0.14(V2) + 0.17(V3) + 0.20(V4) + 0.10(V5) + 0.15(V6) + 0.10(V'7)

The HSI is then multiplied by the total Study area to determine HUs. Habitat Units
represent a numerical combination of quality (HIS) and quantity (acres) existing at
any given point in time. The HUs resulting from the Future Without and Future
With Project scenarios are annualized (averaged over the project life) to determine
AAHUs. The "benefit" of a project can be quantified by comparing AAHUs between
the Future Without and Future With Project scenarios. The difference in AAHUs
between the two scenarios represents the net benefit attributable to the Study in
terms of habitat quantity and quality.

The variable weights used to calculate the HIS were originally developed using a
sensitivity analysis in which weights were adjusted until the model behaved as
expected by an interdisciplinary expert team and a consensus was reached. Since
their original development, the model has been revised as issues have arisen during
its application. These changes have often modified the procedures used or the
guidance for valuing specific variables. Prior to its use model behavior has been
assed via various means of internal testing using test data sets and variable
sensitivity tests using the full range of variable values.
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3.5.2 Cost Effectiveness and Incremental Cost Analyses

For environmental planning, where traditional benefit-cost analysis is not possible
because costs and benefits are expressed in different units, two analytical methods
are used to assist in the decision process. First, cost effectiveness analysis is
conducted to ensure that the least cost solution is identified for each possible level of
environmental output. Subsequent incremental cost analysis of the cost effective
solutions 1is conducted to reveal changes in costs for increasing levels of
environmental outputs producing "Best Buy" plans which are simply those plans
that provide increases in output at the lowest average cost. In the absence of a
common measurement unit for comparing the non-monetary benefits with the
monetary costs of environmental plans, cost effectiveness and incremental cost
analysis are valuable tools to assist in decision making. It is important to keep in
mind that the most useful information developed by these two methods is what it
tells decision makers about the relative relationships among solutions - that one
will likely produce greater output than another, or one is likely to be more costly
than another - rather than the specific numbers that are calculated. Furthermore,
these analyses will usually not lead, and are not intended to lead, to a single best
solution (as in economic cost-benefit analysis); however, they will improve the
quality of decision making by ensuring that a rational, supportable approach is used
in considering and selecting alternative methods to produce environmental outputs.

Cost Effectiveness and Incremental Cost Analyses (CE/ICA) are applied to evaluate
alternative plans and identify a NER Plan. The process ensures the NER Plan
meets the planning objectives and constraints and reasonably maximizes
environmental benefits while meeting tests of completeness, acceptability,
efficiency, and effectiveness. The NER Plan is usually based on the array of Best
Buy plans identified during the cost effectiveness and incremental cost analysis.

The CE/ICA analysis follows guidance from the USACE Institute for Water
Resources publication, Evaluation of Environmental Investment Procedures
Manual, Interim: Cost Effectiveness and Incremental Analyses, May 1995, IWR
Report #95-R-1. The costs are converted to average annual costs and include PED
and construction costs, interest during construction, as well as operations and
maintenance costs after construction. The benefits were derived from the WVA and
are also in the form of average annual outputs.

3.5.2.1 Cost Effectiveness

Table 3-31 displays the six cost-effective plans in the Intermediate Array. The cost
effective plans are the alternatives that produce the most benefits for the same or
less cost. A description of the cost effectiveness analysis is included in the
Incremental Costs Analysis Appendix (Appendix K).
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Table 3-31. Cost Effective Alternatives

Annualized | Annualized
Outputs Cost Cost/
Code Description (AAHU) (€) AAHU
Alt 1 No Action (Plan A) 0 0 0
Alt 2 Timbalier (Plan E) 871 8,710,000 10,000
Raccoon (Plan B) / Whiskey (Plan B) /
Alt 9 Timbalier (Plan B) 890 10,160,000 11,420
Alt 3 Whiskey (Plan C) / Timbalier (Plan E) 1250 12,640,000 10,120
Whiskey (Plan C) / Trinity (Plan C) /
Alt 4 Timbalier (Plan E) 1637 16,820,000 10,280
Raccoon with TG (Plan E) / Whiskey (Plan C) /
Alt5 | 1 inity (Plan C) / Timbalier (Plan E) 2063 20,830,000 | 10,100

Figure 3-10 graphically presents the ten alternatives in the Intermediate Array.
Note that the cost-effective and Best Buy alternatives fall along the efficient
frontier.
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Figure 3-10. Results of Final IWR Iteration

As seen in Figure 3-10, the CE/ICA analysis revealed that Alternatives 6, 7, 8, and
10 were not cost-effective when compared to the other alternatives in the
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Intermediate Array. Alternatives 6, 7, and 8 provide 785, 808, and 801 Net AAHUs
at a cost of $177,000,000, $182,000,000, and $180,000,000, respectively. However,
Alternative 2 provides more benefits (871 AAHUs) for less cost ($170,000,000).
Therefore, Alternatives 6, 7, and 8 are not cost-effective when compared to
Alternative 2. Similarly, Alternative 10 provides fewer benefits (1842 AAHUs) than
Alternative 5 (2063 AAHUs) at a greater cost and was therefore not cost-effective.

Although there is a general positive sloping trend between costs and outputs (i.e.
benefits), the trend is not completely linear. A combination of factors contribute to
this non-linearity including number of islands in the alternative, characteristics of
the existing island footprints, and the extent to which the islands are being
restored. For example, Alternative 2 consists of restoring Timbalier Island (the
largest island in the system) using the largest island plan (Plan E). Alternatives 6,
7, and 8 will restore three smaller islands (Raccoon, Whiskey, and Trinity) using
smaller island plans (Plan B). These alternatives will require three separate
mobilization/demobilization events (compared to just one for Alternative 2),
considerably increasing the costs per benefit. Furthermore, Timbalier currently has
a considerable amount of subaerial habitat and a shallow sloping subtidal region
behind the island. Therefore, the restoration plan will require relatively less
material to increase its habitat value when compared to Alternatives 6, 7, and 8
which will require fill placement in deeper water.

This phenomenon can also be seen when comparing Alternative 5 to Alternative 10.
Although Alternative 5 is only restoring four islands (compared to seven islands in
Alternate 10), it will produce a larger amount of AAHUs. This is because the
islands in Alternative 5 are being restored using larger plans (Plan E for Raccoon
and Timbalier and Plan C for Whiskey and Trinity) than Alternative 10, which
restores the islands to the minimum plan (Plan B). Furthermore, the additional
mobilization/ demobilization costs associated with a seven-island plan also increase
the cost per benefit.

3.5.2.2 Incremental Cost Analysis

The cost effectiveness and incremental cost analyses process is an iterative process.
For the incremental cost analysis, the cost effective alternative plans were sorted in
order of increasing output (Table 3-32). Next, the plan with the lowest average
annual cost per AAHU beyond the “No-Action” plan was identified and selected as
the first “Best Buy” plan. The process continues, searching for the greatest
increases in output for the least increases in cost. The alternatives were analyzed
in all possible combinations. A description of the incremental cost analysis is
located in the Benefit/Cost — Incremental Analysis Appendix (Appendix K).

Table 3-32. Incremental Cost Analysis

| Code | Outputs | Total | Additional | Additional | Incremental | Category |
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Alt 1 0 0 0 Best Buy
Alt 2 871 170,000,000 | 871 170,000,000 | 195,000 Best Buy
Cost
Alt 9 890 199,000,000 | 19 29,000,000 1,530,000 .
Effective
Alt 3 1,250 247,000,000 | 360 48,000,000 133,000 Cost .
Effective
Alt 4 1,637 329,000,000 | 387 82,000,000 212,000 Cost .
Effective
Alt 5 2,063 408,000,000 | 426 79,000,000 185,000 Best Buy
A graphical representation of the incremental analysis for the “Best Buy” plans

(excluding the No Action Plan) is provided in Figure 3-11. As seen in the figure,
Alternative 5 provides considerably more output for a slight increase in incremental
cost.
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Figure 3-11. Incremental cost and output for the Best Buy plans
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3.5.2.3 Final Array of Alternatives

The ten alternatives that were selected for the Intermediate Array were further
analyzed and screened to narrow the alternative selection to a final array of five
alternatives and the no action plan. The resulting Final Array consists of the
following alternatives:

e Alternative 2: Timbalier (Plan E)
e Alternative 3: Whiskey (Plan C)/Timbalier (Plan E)
e Alternative 4: Whiskey (Plan C)/Trinity (Plan C)/Timbalier (Plan E)

e Alternative 5: Raccoon with TG (Plan E)/Whiskey (Plan C)/Trinity (Plan
C)/Timbalier (Plan E)

e Alternative 11: Whiskey (Plan C)

These alternatives were carried forward for detailed analysis because they were all
cost effective and fell along the efficient frontier curve. Alternatives 6, 7, 8, 9, and
10 were not cost effective and therefore, not carried forward for further analysis.
Alternative 9 was also removed from further analysis because the cost per AAHU
was significantly (14%) higher than Alternative 2 and it fell above the efficient
frontier curve. Alternative 11 was added to the final array because none of the
alternatives in the intermediate array were within WRDA 2007 authorization.
Discussion of the development and selection of Alternative 11 is included in Section
3.17.
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3.6 NER PrLAN

The USACE objective in ecosystem restoration planning is to contribute to the NER
Plan. Contributions to national ecosystem restoration (NER outputs) are increases
in the net quantity and/or quality of desired ecosystem resources. Measurement of
NER is based on changes in ecological resource quality as a function of
improvement of habitat quality and/or quantity and expressed quantitatively in
physical units or indexes (ER 1105-2-100).

As identified through three levels of screening, the measures carried forward into
the alternatives development stage included, at a minimum, a beach, dune, and
marsh component. During the plan formulation PDT meetings, the NER Plan was
defined as the most cost effective plan that yielded the optimal habitat benefits from
restoring the geomorphologic form and ecologic function of the beach, dune and
marsh components on one or more of the islands.

Alternative 5 (Raccoon with Terminal Groin (Plan E) / Whiskey (Plan C) / Trinity
(Plan C) / and Timbalier (Plan E)) was selected as the NER Plan because it is a Best
Buy plan that fulfills the planning objectives in Section 2.3 of this report. The NER
Plan would restore the geomorphologic form and ecologic function of the four islands
in the Terrebonne Basin barrier system. Immediately after construction (TY1), the
NER Plan would add 3,283 acres of habitat (dune, intertidal, and supratidal) to the
existing island footprints of Raccoon, Whiskey, Trinity, and Timbalier Islands,
increasing the total size of the islands to 5,840 acres. This would result in the
restoration and creation of approximately 472 acres of dune, 4,320 acres of
supratidal habitat, and 1,048 acres of intertidal habitat.

The creation of dune, supratidal, and intertidal habitats would provide essential
habitats for fish, migratory birds, and other terrestrial and aquatic species.
Furthermore, by using the proposed borrow areas, the Study would increase
sediment input to supplement longshore sediment transport processes along the
gulf shoreline by mechanically introducing compatible sediment, and increasing the
ability of the restored area to continue to function and provide habitat with
minimum continuing intervention. Sediment placed on Trinity Island would
eventually be transported to Whiskey Island and Raccoon Island as the sediment
moves westward through the system. Raccoon Island would also receive sediment
directly from Whiskey.

The NER Plan was also selected because it would protect existing critical habitat on
Raccoon and Whiskey Islands. Raccoon Plan E and Whiskey Plan C were designed
to avoid approximately 58 and 286 acres of existing mangroves on the islands,
respectively, thereby minimizing potential adverse ecologic impacts during
construction. Since these two islands are considered to be valuable wildlife habitats
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(Isles Dernieres Barrier Islands Wildlife Refuge) and the LDWF is reestablishing a
pelican rookery on Whiskey Island, maintaining adequate areas of healthy beach,
dune, and marsh 1is particularly important. Raccoon, Whiskey, Trinity, and
Timbalier are also a critical habitat for endangered species including the piping
plover and are a valuable stopover habitat for migratory birds.

In addition to protecting and maintaining ecological benefits, the NER Plan would
protect existing State investments on the island. For example, Whiskey Plan C was
designed to complement TE-50, which is an existing CWPPRA project that was
constructed in 2009. TE-50 created approximately 316 acres of intertidal back-
barrier marsh between the two existing mangrove stands. Restoration of the beach
and dune gulfward of TE-50 will supplement the existing CWPPRA investment.

Raccoon Plan E was designed to complement two separate CWPPRA projects, TE-29
and TE-48. The TE-29 project, which was completed in July 1997, included the
construction of eight segmented breakwaters along the eastern end of the island.
The TE-48 project consists of two phases. Phase A, which included the construction
of eight additional segmented breakwaters and a terminal groin, was completed in
September of 2005. The terminal groin, which was constructed on the eastern end
of the 1island, was intended to prevent longshore currents from scouring
accumulated sediment behind the breakwater field. Phase B, which is currently in
the pre-construction phase, will include the construction of a 53-acre marsh along
the backside of the island. The resilience of Raccoon Island Plan E is partially due
to the existing breakwaters from both CWPPRA projects. The plan would help
protected the marsh that will be constructed as part of TE-48.

The existing mangrove stands and CWPPRA projects on Raccoon and Whiskey
Island can be avoided without undermining the proposed action because they are
the only areas of sufficient elevation to complement the design template and to
contribute to the geomorphologic form and ecologic function of the islands.
Avoidance of other pockets of existing habitat could potentially undermine the
project by providing “weak spots” in the template. These areas could be more
susceptible to breaching and could accelerate erosion. Therefore, the remaining 124
acres of habitat on Raccoon Island and 201 acres on Whiskey Island would be
covered with fill material during construction of the template (i.e. at TY1). Existing
habitat on Trinity and Timbalier Islands can not be avoided without jeopardizing
the proposed action. Although the entire footprints of both islands (564 acres on
Trinity and 955 acres on Timbalier) would be covered with fill material, these areas
would be restored through the vegetative planting efforts immediately following
construction. The habitat composition of the islands immediately preceding
construction (i.e. TY1) is provided in Table 3-19.

The non-Federal sponsor fully supports Alternative 5 as the NER Plan under the
current authorization.
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3.6.1 Renourishment

The initial plan formulation process focused on the identification of the alternative
which provided the best performance in the absence of future enhancements. Based
on 1nitial construction costs and benefits, Alternative 5 was determined to be a Best
Buy and was identified as the NER Plan. However, none of the alternatives
considered met the evaluation criteria of acceptability per ER 1105-2-100. More
specifically, none of the alternatives were found to provide a sustainable
environment and subsequently would not be capable of maintaining the Study
objectives. Consequently, O&M in the form of renourishment was added to each of
the islands found in the Intermediate Array.

The PDT optimized the renourishment quantity and sequencing by determining the
minimum amount needed to maintain the geomorphic form and ecologic function of
the islands throughout the 50-year period of analysis. The first step in this process
involved determining the minimum width of the supratidal beach that would not
breach during each of the three design storms (i.e. the Katrina/Rita event, the
Gustav/lke event, and the 50-yr design storm). Comparisons of the SBEACH
modeling results revealed that the Katrina/Rita event resulted in the largest
amount of shoreline erosion at 104 ft. Therefore, the supratidal beach must be at
least 104 ft wide in order to prevent breaching and thus maintain the
geomorphologic form and ecologic function.

With the minimum supratidal beach dimensions set at 104 ft, the PDT utilized an
iterative process to determine the most appropriate target years for renourishment.
This was accomplished by restoring the dune and supratidal portions of various
islands plans (i.e. Plan B, Plan C, Plan D, and Plan E) at various target years. The
minimum island plan and maximum renourishment interval that maintained the
geomorphologic form and ecologic function throughout the period of analysis was
selected as the renourishment configuration. This approach minimized the amount
of sediment needed for renourishment, thus reducing costs. The resulting
configurations are provided in Table 3-33. Marsh renourishment was not included
since the initial restoration plan provides for significant intertidal habitat
throughout the 50 year period of analysis.
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Table 3-33. Renourishment sequencing and quantities

Island Plan Renourishment Year Renourishment Plan
Raccoon Plan E w/ TG TY30 Restore Plan B
TY20 Add Plan C
Whiskey Plan Ca
TY40 Add Plan B
Trinity Plan C TY25 Add Plan C
Timbalier Plan E TY30 Restore Plan B

a Whiskey would require two renourishments, one at TY20 and one at TY40

An additional incremental analysis was conducted on each of the 10 alternatives in
the Intermediate Array. The analyses utilized an extrapolation of preliminary cost
and benefit data (i.e. AAHUSs) for each alternative to predict the cost-effectiveness of
renourishment. When compared to all other alternatives with renourishment,
Alternative 5 with renourishment is still a Best Buy per the CE/ICA analysis
(Figure 3-12).
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Figure 3-12. Incremental cost and output for the Best Buy plans with
Renourishment
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When each island with renourishment is incrementally analyzed individually and in
all possible combinations, other alternative combinations not previously identified
in the Intermediate Array provided cost effective solutions. The identified NER
Plan falls within the uncertainty band of cost-effective plans, but not on the cost
effective frontier. The major difference between the results of the analysis of the
initial ten alternatives versus the analysis of the individual combination of islands
is the effect of discounting the future costs of the renourishment cycles resulting in
alternatives with costs in the outlying years appearing to be more cost effective
than those alternatives with greater initial construction costs. The analysis of all
possible combinations determined that the alternative that is the same as the
previously determined NER Plan with the exception of the inclusion of Timbalier
Plan B instead of Timbalier Plan E is more cost effective. While the benefits created
by both plans are similar, the alternative with Plan B appears to be more cost
effective because its costs are further in the future, while the Plan E is more costly
during the initial construction. However, greater potential for, and certainty of
benefits is attained in the initial construction. As a result, the previously identified
four-island plan remains the NER Plan.

Raccoon Plan E would be renourished at TY30 by adding adequate sediment such
that the dune and supratidal beach acres would be equivalent to that of a newly
constructed Plan B template (i.e. restore a Plan B at TY30). No additional marsh
material would be added. The resulting habitat acres, including renourishment, are
provided in Table 3-34.

Whiskey Plan C would require two renourishment intervals. The first would occur
at TY20 and would include the addition of the same amount of dune and supratidal
beach habitat that was originally created in TY1 (i.e. add a Plan C to the template
at TY20). The second renourishment interval would occur at TY40 and would
include the addition of the same amount of dune and supratidal beach habi